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Electronic Graphites? ~ A Microfilm Camera 


Their outstanding value is now . The problem involved simul- 
further enhanced through de- taneous recording of both sides 
velopment of advanced mate- of a document and automatic 
rials with extremely high purity, piling of copied documents 
increased mechanical strength, in a bin, with electric con- 
lower gas content and other trols throughout. Latter 
desirable improvements, thus Motor Rotors Die Cast include thickness gage to 
widening design possibilities in With High Economy insure passage of single 
many applications such as elec- 


tron tube anodes and grids. Production of over 250 squirrel- 
cage rotor assemblies an hour 


obtained from a pair of hy- 
draulic die casting machines, 
using dual-cavity dies with 
nitrided faces to prevent 
“soldering” of nearly pure 
aluminum. Novel means 
taken to confine metal within 
the conductor bar and end 
ring spaces in the die. 


Wandering Sequence ci Projection-Type 
Controls for Honing Machine fern Television Receivers 


Applying automatic size controlto [iaa? p-! q Projection systems require 
a multiple-spindle honing machine [Ee ln small-faced, high-intensity 
meant providing compensation for ff mW Wh oo c-r tubes and efficient op- 
stone wear and letting the work ep RBBB lhe tical systems. How the 
itself select the sequence of finish- [ea /MRBERBUES) electrical and optical 
ing each bore. Electrical problems aes ie requirements have been 
solved by limit switches, solenoid Bare Bess met by engineer-de- 
clutches and interlocked relays. aa, il signers is told herein. 
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Belden 


WIREMAKER 
FOR INDUSTRY 





There is Wire 


Man has always wanted news—and felt a frantic urge 
o “get the message through.” There were shouters on 
the hilltops—a runner to announce the Persian loss of 
Marathon. Then horses sped the mails; but they were 
yet too slow—too slow for instance to prevent a battle 
after the peace was signed. 

The telephone was a novelty in 1902—when Belden 
Manufacturing Company was founded. The story of 
instantaneous communications reads on from there. 

Words have conquered space and time — because the 





* products of the wiremakers have harnessed horsepower. 
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Nothing Rolls Like a Ball... . 


UNIFORMITY — Seed of Dependability 


Not only in size or dimension, but in every design, metallurgical and man- 
ufacturing detail, New Departure insists upon the most exceptional uniformity. 
As a result, the machine designer may select these ball bearings for various 


duties with the greatest possible assurance that their ultimate performance will 


completely justify his preconstruction calculations. 


NEW DEPARTURE 
BALL BEARINGS 


NEW DEPARTURE © DIVISION OF GENERAL MOTORS «+ BRISTOL, CONN. « Branches in DETROIT « CHICAGO + LOS ANGELES and other cities 
JANUARY 1948 3 





This motor, or some other compactly designed 
Bodine speed reducer motor, may be the one you 


need to solve an instrument or machine drive 


problem. Whatever the type of motor chosen, you — 


can be sure of its quality and performance if you 
choose Bodine. 


CHOOSE THE RIGHT MOTOR 
Bodine makes over 3000 standard sizes and 
specifications to enable you to pick the right mo- 
tor to operate your machine. All Bodine motors 
are available with or without speed reducers to 
provide the kind of drive you require. 


PRECISION CONSTRUCTION 
THROUGHOUT 


Bodine motors are constructed to high standards 
of precision to provide trouble-free operation with 
a minimum of attention. Consult Bodine engineers 
when planning your machine so that careful con- 
sideration can be given to proper choice of the 
motor. Bodine Electric Co., 2256 W. Ohio St., 
Chicago 12, Illinois. 


PLASTIC PLATING BARREL 


Because normal construction of plating bar- 
rels—which rotate metal parts in a strong acid 
bath—calls for so many braces and complicated 
parts of acid-resisting material, the Hardwood 
Line Company of Chicago designed a series us- 
ing “Lucite” barrels which could withstand cor- 
rosive solutions. Bodine motors, chosen for their 
reliability and trouble-free operation, operate 
these barrels. 


FRACTIONAL 


STON AE HORSEPOWER MOTORS 
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Microfilm Camera Records Both 
Sides of Documents 
Ernest P. Taubes tells the story of the develop- 


ment of a high-speed recording machine with 
many electrical features. 


Report on Plastics for 1947 


John Delmonte finds improvements in formula- 
tions and new application techniques, together 
with a few new materials. 


New Graphite Developments for 
Electronic Applications 
L. L. Winter and F. L. Alexander write about 


anodes of graphite and an advanced form of 
that material. 


Squirrel-Cage Motor Rotors Die Cast 
with High Economy 
Robert J. Reel describes the use of die casting 


machines and aluminum “windings” cast with 
nitrided dies. 


Taper-Setting Instrument Uses 
Resistance Strain Gages 
George N. Levesque and Harold S. Sizer 


record the use of these gages on the table 
of a universal grinder. 


Homopolar Generator the Basis of Kinetic Stored-Energy Welder System 


CWVURACITUCALNG: 


ENGINEERING - DESIGN - PRODUCTION of Electrically Energized MACHINES, APPLIANCES and EQUIPMENT 
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Design of Television Receivers 
of Projection Type ............ 
Products of six manufacturers are compared 


and analyzed to show great diversity of engi- 
neering applications in design. 


What Makes a Motor Run?._. 


R. C. Robinson asks some provocative ques- 
tions about traditional explanations of motor 
theory and magnetic induction. 


Measurement of Speed vs. Torque 
in Small Motors 
Roger Barrett Bross explains how torque may 


be derived from measured acceleration, de- 
celeration and inertia. 


Wandering Sequence Control for 
Multiple-Spindle Honing Machine 


J. E. Kline discloses the use of relays and 
limit switches in automatic size contro] with 
a random cycle. 


An Automatic Toaster Without 
Motors or Timers 


An account of the Proctor model 1481 which 


has an ingenious control, thermostat-operated, 


with unusual components. 


An experimental design uses this simple generator with fly-wheel and 


special arrangement of bar conductors. 
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You put Sight Glasses in ye Pp 
ance so that your customers c certain 
internal conditions while the device is in service. 
Naturally the sight glass must have definite quali- 
_ ties if it is to do its job well. 

Kopp Glass has made a specialty of Sight Glasses. 
Some types must be ground and polished. For 
many applications, heat-resistance is needed. Some 
must meet underwriter’s approval. Where a high 
internal pressure exists, high strength glass is used, 
designed to permit tight clamping pressures. Some 
of our sight glasses are designed to magnify for 
easy reading of dial figures. 


As shown above, shapes of Kopp Sight Glasses 
include: squares, rectangles, flat rounds, convex 
rounds, dome-shaped pieces. Sizes are from a 
fraction of an inch to several inches across. 

Use our extensive experience to assure the 
satisfactory performance of your sight glasses. We 
will be glad to work with you in establishing a 
design, and it will pay you to make sure that this 
important component is in competent hands. 


KOPP GLASS, Inc. 


Swissvale, Pa. 
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thal Cures Kadic Hotse 


For every coe For radio noise, the remedy is Filterizing by Tobe . . . a complete service 
sun, 
There is a remed 1 i 
~ . ad that enables you to guarantee that your electrical products will not 
Old Eng. Prov. 


interfere with radio reception. Filterizing by Tobe covers these three 
important aspects of every radio noise problem: 


R.F. Circuit Design — Engineers with many years experience, thoroly versed in measurement 





techniques, and using the latest instruments, determine the radio noise output and r-f character- 
istics of your product and specify the correct circuit elements to stop radio interference over the 


desired frequency range. 


Electrical Design — The filterizing circuit is checked for effect upon performance of the apparatus being 
Filterized and all components are selected so that normal performance is obtained after Filterizing; 
voltage drop, temperature rise, phase relationships — all are held within required limits. 


Mechanical Design — The arrangement of circuit elements is co-ordinated with existing space limitations 





so that radio noise is quelled without need for extensive re-design of the apparatus. 


These three design factors, embodied in every Tobe Filterette, are based on exact, scientific knowledge 
and, when applied by Tobe engineers, enable you to guarantee radio silence for your electrical apparatus. 
This guarantee, shown by the FILTERIZED label, helps build sales for your product. Ask us for details. 


TOBE DEUTSCHMANN CORPORATION © CANTON, MASSACHUSETTS 
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FOR YOUR INFOR| ATION 


LUSTRON® and LUSTREX make 
light of weighty problems 





When light weight is really im- 
portant — as it is in the case of 
this fluorescent light shield — your 
No. 1 materials are Lustron and 
Lustrex. Monsanto polystyrenes 
are lightest in weight of all rigid 


plastics . . . one-tenth the weight 
of usual alternatives and much 
lighter than so-called “light” 
metals. 


Besides this important quality of 
light weight, Lustron and Lustrex 
have much to offer in outstanding 
production advantages... extra 
sales appealing qualities. Check 
the outstanding properties listed 
here against your requirements. 
You can use the coupon on op- 
posite page to get complete tech- 
nical data on Lustron, Lustrex and 
other Monsanto plastics. 


9 ADVANTAGES FOR YOUR PRODUCTS 


Rainbow range of colors, clear 
or opaque 









How large a piece can you 
mold in plastic? 





The answer changes and old limita- 
tions are removed as material mak- 
ers, molders and equipment makers 
improve their techniques. For ex- 
ample . . . in weight, the term by 
which the plastics industry figures 
size . . . 25 ounces was the limit a 
few years ago. But today there’s 
a Resinox* speaker housing that 
weighs 10 Ibs. 14 ounces. There are 
big 9 inch cam wheels of Resinox for 
textile machinery. Also two-piece 
radio combination Resinox housings 
of over 13 Ibs. 

So don't rule out plastics on any size 
job because of information you had 
a few years ago. If you'd like a spe- 
cific answer to your size problem. . 
or any question about plastics . . . 
write directly to Monsanto or use the 
coupon. 


Answers to your plastics 


problems 
e%e 


Every week a group of ten men, 
whose experience brackets the di- 
versified plastics industry, meets at 
Monsanto’s Springfield offices to an- 
swer questions asked by manufac- 
turers and molders. “What's the right 
plastic for my product?” “Will my 
idea work?” “ 
Thousands of questions like ‘these 
have been handled with complete 
written reports by Monsanto's Plastics 
Technical Council. You are invited 
to take advantage of this practical 
advice... 
for special form on which to submit 


How much will it cost?” 


use the coupon to send 


your. problem. 


















News about Plastics from 
Monsanto Chemical Company 


How to make the most out of a pound... 





True, there's always just 16 ounces 
in a pound. But you get more ma- 


terial per pound . . . more indi- 
vidual items per pound . . . out of 
low specific gravity Monsanto 


plastics. 

The graph here shows a typical 
case... proves you can get more 
out of a pound of Monsanto 
plastics. Chances are, Monsanto 


Light weights are rugged, 


For example: 


... laminates utilizing Monsanto 
plastic resins give up to 25,000 
Ibs. per sq. in. tensile strength. 

...@ thin panel of Thalid* ther- 
mosetting resin-impregnated glass 


j January...1948 


Who uses plastics? i 


Aided by forward-looking research, 
competitive prices, mass production 4 
of improved products, plastics pro- 

duction reached a new high in 1947. 

Accurate estimates place the dis- ) 
tribution of this enormous total as 
follows: 








aa ae 
“ow SEGGEE" 
x ~~ SERRE 
vo MER RRGRGEE 


ONES iy, 





ws 
& 
oO 


PLASTICS 


has a practical plastics answer 
for your weight problem, too. For 


New adhesive for plastic tile 


New Monsanto Tile Cement is a 
synthetic resin base cement specifi- 
cally developed for adhering poly- 
styrene tile to various architectural 


complete information and techni- 
cal data on the versatile family 
of Monsanto plastics, use the cou- 
pon on this page or write directto: Surfaces. 
MONSANTO CHEMICAL COMPANY, 
Plastics Div., Springfield 2, Mass. 
In Canada, Monsanto (Canada) 


Limited, Montreal. 


This new adhesive gains definitely 
superior properties from its plastic 
composition. It flows easily and 
smoothly with a minimum of effort 
required for spreading. It is light in 
color and shows unusual flame re- 


* Reg. U.S. Pat. Off. 


too! 
sistance. On setting, it forms a re- 


loth will st 4 : ts : 
cloth will stop a .45 bullet silient film that adheres tenaciously 


...Resinox makes molded truck 
wheels, casters, telephone hand- 
sets with 8000 Ibs. per sq. in. 
tensile strength, 35,000 Ibs. p.s.i. 


compressive strength. 


to the surface to which it is applied. 
You can get a complete report and 
technical bulletin on Monsanto Tile 
Cement by using the coupon on 
this page. 
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‘ 
USE THIS COUPON MONSANTO CHEMICAL COMPANY ' 
TO BRING YOU Plastics Division ' 
M PROMPTLY Springfield 2, Massachusetts ' 
QONSANTO ru Please send me information on ............ General (12 basic Monsanto Plastics) 
INFORMATION i ie Resi Vv k ' 
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Make it MALLORY...and Make SURE 


Types and sizes vary, 


but standards 


of quality never! 


OU don’t need more than an elementary knowledge of vitreous 

enamel resistors to know that if they’re conservatively rated to 
withstand severe overloads ...if they’re solidly constructed and 
strongly resistant to moisture, fumes and heat... if they’re more 
reliable, more accurate and have a better appearance than the 
average ... they're the kind of resistors you want. Mallory resistors 
are that kind, and that’s why you'll find them in so many communi- 
cations, industrial and laboratory applications, or whenever depend- 
ability is, essential. 


The Mallory line includes a large variety of standard fixed tab, adjust- 
able and ferrule types ... the famous series of ““RN”’ resistors that 
meet JAN Specifications, Characteristic F. There are many different 
sizes and wattage ratings available, but the emphasis always is on 
premium quality. Write for our Engineering Data Folder giving full 
information, including charts and photographs, on all Mallory 
Vitreous Enamel Resistors. 


P.R. MALLORY & CO. Inc 


ALLOR 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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e are everbright 
e can’t peel or 


discolor e are solid, 


mouldings | 


strong and tough! 
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BAKING VARNISH 
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Th: won a is od _- E sheets ey or st BAKING TIMES 
ormers should. He can be sure that he has the utmost in protection and can 

look forward to a long, rosy future. He, and all other aaa: whether AND TEMPERATURES 
stator, armature or otherwise, can have this assurance by specifying . Minutes 
SYNTHITE AJR-7 Clear Baking Varnish. 

Treatment with AJR-7 is “short and sweet” because of its quick curing 

properties and easy handling characteristics. Maximum bonding strength 

and heavy build-up are two of its other advantages worth looking into. 

The table (right) contains baking times and temperatures for a one-quarter 


inch film of SYNTHITE AJR-7 in a twenty gram test cup. 


Write today for a specially prepared folder and data sheet 
containing more specific information. 


* Reg. U. 8. Pat. Office. 
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They can SEE the Smoothness of Your Ride 
-by these 13 Direct 
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If you sat on the floor of your car, without any 
cushions to blot up the bumps...could you 
count the number of road-shocks? 


No one could count them! And that’s exactly why 
Goodyear developed the ingenious “Ride Meter” 
which—attached to the right front axle—indi- 
cates the riding qualities of Goodyear tires. 


This “Ride Meter” is a series of electrical 
switches, placed so that they are actuated pro- 
gressively for each excursion (or movement) of 
the axle, either toward or away from the frame 
of the car. Each switch is relayed to 
actuate the corresponding Veeder- 
Root Counter in the bank of 13 
counters mounted in the rear seat. 
This counter-record shows number 
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VEEDER-ROOT 


Veeder-Root 6-Figure Large Reset Magnetic Counter, 
built into the “Ride Meter,” developed by The 
Goodyear Tire & Rubber Company, Akron, Obio. This 
counter (No. 1060) is 454" long, 3%.’ high, 2" wide. 
For DC only. Write for 8-page Condensed Catalog. 


and distribution of axle-movements— guides 
Goodyear engineers toward greater tire-resili- 
ency and greater riding comfort. 


This is one of the ways (ways too numerous to 
count) in which Veeder-Root Devices—by 
direct readings—give instant information on any 
situation that involves motion, mass or flow. 
Veeder-Root Counters can be built into products 
as original equipment, or easily attached to prod- 
ucts in service. And you can count on “The 
Counting House” to show you how. Write. 


HARTFORD 2, CONN. 


In Canada: Veeder-Root of Canada, Ltd., 955 St. James St., Montreal 3. 
In England: Veeder-Root Ltd., Dickinson Works, 20 Purley Way, Croydon, Surrey. 





The right material for ysur job 
_.. Fight at your fingertips! 


How C-D Engineering Service Gives You Unbiased Recommendations 
That Help Solve Your Electrical Insulating Problems: 


DE-1-48 


Let's suppose you have an electrical in- 
sulating problem that involves “‘tricky’’ 
selection of an insulating material. To 
whom would you rather go for specifica- 
tion help—the manufacturer of one, two, 
or three materials—or the manufacturer 
who specializes in al] types of these 
products? 

Chances are, for an unbiased recom- 
mendation, you would rely on the latter 
—the manufacturer who “has no axe to 
grind’’—who offers a complete range of 
products with the required physicals to 
meet your needs. That’s why you can 
always depend on Continental-Diamond 


engineering service. Your insulating job 
is different—and it is treated individ- 
ually at C-D. You'll find five different 
insulating materials subdivided into 
grades or combinations of grades to fit 
your most exacting job. You'll also find 
trained technicians ready to work with 
you on any of your problems. 

Take advantage of this time-saving, 
one-stop source for all your electrical 
insulating needs. Just contact your near- 
est C-D office, and an able technician 
will give you all the information you 
want—quickly, and accurately. Call or 
write, now. 


BRANCH OFFICES: NEW YORK 17 ¢ CLEVELAND 14 + CHICAGO 11 e¢ SPARTANBURG,S.C. * SALES OFFICES IN PRINCIPAL CITIES 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3. e IN CANADA: DIAMOND STATE FIBRE CO., OF CANADA, LTD., TORONTO 8 


Y 
{ yontinental | eae FIBRE COMPANY 
Established 1895 .. Manufacturers of Laminated Plastics since 1911—NEWARK 13 ¢ DELAWARE 
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Manupactarers of Rotary Electrical 
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EXTRA POWER 


from liberal design of field coils; accurate, 
concentric air gap; precise design of mag- 
netic circuits. 


DURABILITY 


from rugged rotor rigidly welded, smoothly 
finished for uniformity of air gap, dynamic- 
ally balanced for vibrationies: rotation. 


INSTALLATION ADAPTABILITY 


through stondardized shaft dimensions 
and standardized shaft height. 


COOL OPERATION 


through continuous circulation of air over 
windings. Large fan blasts constant stream 
of outer air through passageways between 
stator and frome. 


STRENGTH 


Tough steel base welded to frame . . . 
designed to withstand heavy hondling, belt 
pull ond torsional motor loads. 


Available in Single or Polyphase Types 
in % hp, % hp, and 1 hp. 


EICOR products are used today as standard in 
many exacting applications. Our engineers will 
be glad to work with you on your application. 


SEND FOR BULLETIN NO. 47-1 
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1501 W. Congress St., Chicago 7, 
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FULLY PROTECTED 


by armor-like steel frame and 
protective end-shields. 


LONG LIFE 


from heavy, pure silver contacts on 
starting switch and positive-acting cen- 
trifugal switching mechanism. 


MINIMUM MAINTENANCE 


Extra-large oil reservoir holds 
over one fivid ounce, provides 
lubrication for a yeor of nor- 
mal use. 


QUIET, LONG LIFE 


from quvolity-selected, oaccur- 
otely-cligned, precision-bored 
sleeve bearings. 


CONTINUOUS LUBRICATION 


os oil is circulated, cleaned, and filtered 
by wool yarn filling. 


Plus these rbeduantages 


Triple Starting Torque—equals three times the full load 
torque to overcome dead load . . . prevents stalling 
under adverse load conditions. 


Protective Overload Torque—twice the full load torque 
is instantaneously available to take care of momentary 
overloads. 


Take Line Voltage Variations—only most extreme var- 
iations in line voltage will affect operation. On lower 
setting applied voltage may vary from 104 to 126 
volts; on higher setting, from 207 to 253 volts. Full 
rated power is delivered within these limits. 


Dual Voltage Operation—operates on either 115 or 
230 volts AC by simple connection changes. 


Clock- or Counter-Clockwise Rotation—direction of ro- 
tation quickly changed by easy access to terminal box. 
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HW eeting and foreseeing insulation requirements for over 40 years built this line, product 


by product. Each material was Irvington’s answer to an insulation need. And each product proves 


Irvington’s ability to furnish or develop an insulation to meet your specifications. 


VARNISHED INSULATIONS 


VARNISHED CAMBRIC and TAPE. Straight cut and 
seamless bias material with high dielectric and 
mechanical strength as well as oil, moisture, 
and corona resistance. Seamless bias has 
greater elongation for wrapping irregular sur- 
faces and corners. Thicknesses: .005” to .015”. 
VARNISHED SILK, NYLON, RAYON, THIN CAMBRIC. 
Extra thin, light weight insulations for small, 
compact equipment. Thicknesses : .002” to .008”. 
VARNISHED PAPER. From the thinnest of con- 
denser type papers, Irvington’s range includes 
varnished bond, kraft, red rope, and asbestos. 
Other papers may be coated on special order. 
Thinnest Irvington Varnished Paper: .00075”. 
IvI-BIND. Yellow varnished cambric and tape 
with pressure sensitive adhesive backing for 
quick, easy application. 


VARNISHED FIBERGLAS. Meets the need for flexi- 
ble insulation with high dielectric strength and 
high heat resistance. Fiberglas has excellent 
tensile strength, moisture, and acid resistance. 
Thicknesses: .003” to 030”. 

SILICONE VARNISHED FIBERGLAS. The latest de- 
velopment in flexible insulations. Possesses 
outstanding resistance to heat and moisture. 
Can be used at operating temperatures up to 
175 deg. C. Thicknesses: .004” to .012”. 


IRV-O-SLOT INSULATION (Regular and Sandwiched). 


Varnished cambrics and varnished Fiberglas 
bonded to varnished Fiberglas or fish and rag 
papers create mechanically strong, easily 
formed slot insulations. Standard thicknesses: 
011” to .020”. 


VARNISHED TUBINGS and SLEEVINGS. Cotton, rayon, 
and woven glass tubular braid coated with Irv- 
ington varnishes to meet the latest Varnished 
Tubing Association standards on dielectric 
strength, uniformity, heat resistance, aging, 
and flexibility. Sizes from No. 24 to 1” L.D.; 
six colors. 


CABLE CLOTH © GUTTA PERCHA BACKED VARNISHED 
CAMBRIC @ OIL IMMERSED and LOW LOSS VARNISHED 
CAMBRIC TAPE @ SEWED BIAS VARNISHED CAMBRIC 
@ VARNISHED CANVAS © VARNISHED TRANSFORMER 
LEADS @ VARNISHED WIRE MARKERS © PUNCHINGS 
@ SILASTIC RUBBER COATED FIBERGLAS. 


INSULATING VARNISHES & COMPOUNDS 


HARVEL VARNISHES. Baking, air drying, internal 
curing. Internal drying varnishes cure to an 
infusible, non-thermoplastic mass. They possess 
exceptional penetration, bonding strength and 
insulating properties . . . resist acids, alkalies, 
moisture, transformer oil . . . contain no harm- 
ful solvents to attack enamel wire. 


IRVINGTON VARNISHES. Synthetic and oleoresin- 
ous insulating varnishes; black.and clear; in- 
ternal drying, baking, and air drying types; 
finishing and sticking varnishes; enamels — a 
wide range to meet all requirements. 


HARVEL Ol sToP. For oil-tight splices, stop 
joints, pot heads and terminals. Also used as 
a filling compound for enclosed coils. 


PLASTIC INSULATIONS 


FIBRON EXTRUDED PLASTIC TUBING. Flexible tub- 
ing possessing excellent electrical properties. 
IRV-O-LITE for general use. TRANSFLEX, 
transparent tubing, used for conduit; FIBRON 
#5373, for high temperature applications; 
HYFLEX and IVI-FLEX for low temperature 
applications; and POLYTHENE for high fre- 
quency insulation. Sizes No. 24 to 14%” I.D. 


FIBRON PLASTIC TAPE. Flexible and elastic, Fibron 
tape has good dielectric and tensile strength, 
plus resistance to moisture, oils, grease, acids, 
alkalies, and corrosive fumes. Available in clear 
and black; .008”, .012” and .020” thicknesses. 


PLASTIC WIRE MARKERS @ PUNCHINGS 


For further information and samples of Irvington insulations, or 
cooperation on any insulating problem, communicate with your Oy 


nearest listed Irvington representative or with Irvington Headquarters. 





IRVINGTON 


VARNISH & INSULATOR CO. ¢ Irvington 11, N. J. 








Baltimore, Md................. Brooks Elec. Supply Co. Los Angeles, Callif........................ C. D. LaMoree 
Bluefield, W. Van... ccccccccccccceseee. J. R. Cameron New Hartford, N. Y.................. Arthur F. Schultz 
SE SASL J. H. Sullivan New York............... Mitchell-Rand Insulation Co. 
Charlotte, N. C....:........... Mill-Power Supply Co. New Orleans, La. 

Chleage, 7i................... Prehler Electrical Ins. Co. Lighting Fixture & Elec. Supply Co. 
Cleveland, Ohio.......... Prehler Electrical Ins. Co. Philadelphia, Pa.............. Electric Insulation Co. 
Dallas, Texas... Summers Electric Co. Pittsburgh, Pa........ vcssee Earl B. Beach Co. 
Denver, Collo................. Electric Motor Supply Co. — St. Lowis, Mow... ccc White Supply Co. 
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IRVINGTON REPRESENTATIVES 





San Francisco, Callif....................... C. D. LaMoree 
Seattle, Wash...................Richardson Electric Co. 


Fibron Products 

Seattle, Wash. 

Portland, Ore. 

CANADA: Hamilton, Ont., Irvington Varnish & 
Insulator Co. of Canada, Ltd. 


' cesses & H. Supply Co. 
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Better products through 


JACK & HEINTZ 


Mass Precision 


the mass precision production lines of Jack & Heintz 
Plant No. 7 since May, 1946 when this Company 
introduced its fractional horsepower motors. And, with 
output and acceptance steadily increasing, J & H 

has become a dominant force in the electric motor field. 


Users report that these motors are giving unsurpassed performance . . . 
powering many types and makes of home appliances, office machines, 
tools and manufacturing equipment in practically every industry. 


This typifies Jack & Heintz progress in all fields . . . to give you better products. 


Alrcraft 
. Generators 


SACK & HEINTZ PRECISION INDUSTRIES, INC., Cleveland 1, Ohio 





are ZINC pie castines 
THE MOST WIDELY USED ? 


The die casting process offers the least expensive method of making 
a very large variety of complex metal parts. Alloys based on several different 
metals are employed for die castings, but zinc has for many years been the most 
widely used. The answer is simple—the zinc alloys provide the greatest number of 
desirable mechanical properties and casting characteristics at the lowest cost. 
Future advertisements will discuss these advantages individually, to give you a 
better understanding of just what zinc die castings can do for you. 


THE ANSWER IS HERE 
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Diet sacs politeng tel costs booklets covering all phases of the die casting 
Yueneee process—properties, design, machining, finish- 


ing—or write directly to us. 


You probably know the zine die casting alloys by the trade name, 
Zamak. The New Jersey Zinc Company developed alloys of specific compositions 
for the die casting industry and gave them this name. Zinc alloys of these com- 
positions are the only ones used for die casting. Your die caster exercises careful 
control in the formulation of these alloys to assure maximum mechanical proper- 


ties and dimensional stability. FOR DIE CASTING ALLOYS 


THE NEW JERSEY ZINC COMPANY, 160 Front St., New York 7, N.Y. 
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...and there’s your plastic part! 


Berrer ver, let us do it. Timing and executing all the steps that go into 
plastic production calls for an experienced hand. So it’s no puzzle to us. We’re veterans 
in the industry—we can show you a nice bright accomplishment record along with a long 
list of satisfied customers—we’ve got the plant, personnel and equipment to do a good job 
at a fair price—and we’re interested in your business. 

We offer a self-integrated, dependable source for plastics—complete from design and 
engineering to cost-conscious finishing equipment. If you’ve got a compression, transfer, 
or plunger moulding job, look us up. Question our old customers—or let a Kurz-Kasch 


sales engineer give you the story. 





Kurz-Kasch, inc., 1419 $. Broadway, Dayton J, Ohio 
BRANCH SALES OFFICES: New York, Lexington 2-6677 
Chicago, Harrison 5473 °* Detroit, Randolph 5214 
Los Angeles, Prospect 7503 °* Dallas, Lakeside 1022 
St. Louis, Rosedale 3542 * Toronto, Canada, Adelaide 
1377. EXPORT OFFICES: 89 Broad Street, New York City, 
Bowling Green 9-7751. 


FOR OVER 1 YEARS PLANNERS AND MOULDERS IN PLASTICS 
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Pennies build profits 


Today, more than ever before, ways and means 
must be found to offset the higher costs that beset 
manufacturers from every angle. Finding every 
possible shortcut in every job can result in sub- 
stantial profits built of savings of a few cents here, 


half-a-cent there . 


by using an ANACONDA DIE PRESSED FORGING 





Anaconda Die Pressed Forging and ma- 
chined counterpart—a valve stem used in 
radiator valves manufactured by W. D. 
Cashin Company, South Boston, Mass. 


The radiator valve stem illustrated is an example. For- 
merly, these were turned from rod stock with the squares 
milled on both ends. Now, an Anaconda Die Pressed 
Forging eliminates 90% of this machining. The differ- 
ence is a 30% saving in the cost of producing this one 
part. In addition, there’s the advantage of making sev- 
eral different sizes of valve stems by simply cutting the 
forging to length. 


There’s a brand new booklet now available on Anaconda 
Die Pressed Forgings. Its many comparative illustra- 
tions may indicate cost-saving methods of producing 
complicated parts of unusual design. Write for Ana- 
conda Publication B-9. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
pA Subsidiary of Anaconda Copper Mining Company 
from : In Canada: 

ANACONDA AMERICAN BRASS LtD., New Toronto, Ont. 
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by using an ANACONDA EXTRUDED SHAPE 


It’s really as simple as A-B-C. The brass yoke “A” is 
part of a ball-float valve in a “Thermoflex” Trap, manu- 
factured by W. D. Cashin Company, South Boston, 
Mass. It was machined from the blank “B”, sawed off 
the Anaconda Extruded Shape “C”. Castings, previ- 
ously used, proved costly and unsatisfactory. Now, 
because the extruded brass shape is wrought metal, yet 
weighs less than half that of solid bar stock, there’s a 
combined saving of 40% in milling, metal and money. 


Anaconda Extruded and Drawn Shapes are made as 
C close as possible to the size and shape of the finished 

product. They machine readily, are consistently accu- 
rate in dimensions, and are available in long mill 
lengths in copper, brass, bronze and a wide range of 
special copper alloys. 


Publication B-28 gives basic information on Anaconda 
Extruded and Drawn Shapes... also on other forms 
of Anaconda Metals. Write for a copy. outs 


EXTRUDED SHAPES 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 
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FOR ECONOMICAL 
ELECTRICAL INSULATION! 


Whatever your product, it is only as strong as 
the ceramic insulation which supports or pro- 
tects the electrical apparatus. AR CERA- 
MICS, made accurately to your specifications, 
insure long life for your product. Consider the 
advantages of the various standard STAR insu- 
lations listed below. Then write for further in- 
formation if necessary. 


1. THERMOLAIN 4. VITROLAIN 
A heat-resistant refrac- Strong, dense, non-por- 
tory insulation. Porous. ous, moisture proof. 
ae thermal High dielectric strength. 
hock. 
—T 5. No. 921 
2. LAVOLAIN INSULATION 
A dense semi-steatite Can be molded into 
of high mechanical and difficult shapes. Strong, 
dielectric strength. dense, heat-resistant. 
3. COMMERCIAL 6. NU BLAC 
WHITE Will not soil in assem- 
Most economical for bly or use. Excellent 


use in most applica- for wiring devices or 
tions. a“ novelties. 
7. HUMIDOLAIN 


A highly porous porce- 
lain, suitable for many 
applications in humidi- 
fiers. 


Send for “A Brief Survey 
of Technical Characteristics 
of Molded Ceramic Prod- 
ucts.” It is right to the point. 


* 


STAR PORCELAIN CO. 


41 MUIRHEAD AVENUE TRENTON 9, N. J. 
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(courtesy ECKSTEIN RADIO & TELEVISION co.) 


way are CORNISH wire propucts SPECIFIED BY THIS LARGE RADIO MANUFACTURER? 


Because their Because their Because their 
ENGINEERING DEPARTMENT PRODUCTION DEPARTMENT PURCHASING DEPARTMENT 


values their faithful performance ond discovered after thorough testing knows these quolity products, bocked 
ability to meet the most exacting thot they possess the essential qual- by dependoble service, are always 
demonds of insulation resistance and ities which permit easy pushback or priced as low as such good wires 
voltoge breakdown. .. . mechanical stripping. . . . con be made and sold... . 


made by engineers for engineers 


UR ek aes 


605 North Michigan Avenue, 
Chicago 11 


1237 Public Ledger Bldg., 
15 Park Row, New York 7, N.Y. eee 
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Here at Moraine Products, we have a 


- realistic approach to. the een of 


metal powder parts.. « - 
Our manufacturing | experience in-other | 
lines is broad, and involves varied metal- 

working practices. When a manufacturer 


consults Moraine Products on the pos- 


sibilities of applying powder, metallurgy 
to his parts production, our answer -is 


‘tempered by good, judgment. 


If you want to find out whether powder 
metallurgy has a place in your pro- 
duction, put your parts problem up to 
Moraine Products. There’s a good chance . 
that metal powder parts by Moraine can 
give you.a better finished product. at 
lower cost. 


If not, you'll get a straight answer from 
Moraine Products. 


General Requirements 
1. Shape permits good die fill and even 
density. 2. Volumé justifies initial tool- 
ing costs. 3. Physical properties are 
within range attainable. 


MORAINE PRODUCTS “.."" GENERAL MOTORS 


DAYTON, ‘ome 
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pK: YOU CAN NOW GET 7R//CLAD EXTRA PROTECTION | “ 


IN ALL THESE IMPORTANT MOTOR TYPES! ter 
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Tri-Clad Vertical 


Use wherever a vertical drive is required 

for efficiency or improved appearance. 

This motor may be installed outdoors in T 
mild climates. Ratings from 2 to 500 

hp; 25, 50 and 60 cycles. Check Bulletin 

GEA-4645 for complete details. 


Tri-Clad Open (Dripproof) 


A general-purpose induction motor 
for use where constant speed, 
“snappy” starting ability and high 
momentary load-carrying capacity 
are required. Ratings from % to 
2000 hp; 25, 50 and 60 cycles. 
Check Bulletin GEA-3992 for more 
data. 





























GENERAL 


Tri-Clad Totally Enclosed 

Industry’s most dependable in- 
duction motor. Designed in several 
constructions for use in many ad- 








¢3) ELECTRIC 





Tri-Ciad Wound-Rotor 

Suitable for constant-speed appli- 
cations requiring frequent start- 
ing or reversing under heavy 


ELECTRICAL MANUFACTURING 


Ww! 
verse atmospheres—in iron dust, load, or where exceptionally ac 
outdoors, in hazardous areas, and high starting torque is en- ur 
chemical atmospheres. Ratings countered. Can also be used G 
from 1 to 1000 hp; 25, 50 and 60 where adjustable-varying speeds 
cycles. Check Bulletin GEA-4400. are required. Ratings from 20 

to 1750 hp; 25, 50 and 60 cycles. 
Tri-Clad Type ACA Tri-Clad Converter 0 
ce ne — of the vo To supply frequencies from 360 G. 
a ca a . <- ies . to 2160 cycles for high-speed in- fo 
ae ore ee — = duction motors which drive grind- bs 
a a Se speed ers, drills, routers. This inductor as 
over a 35 =. 1 range. Quiet, frequency converter is a single- 
smooth-running, and compact. : . ; ca 
; , unit machine, operating from a 
Ratings from 3 to 50 hp; 3- tinal a a 
; andard 60-cycle supply. Check ws 
phase; 60 cycles. Check Bul- Bulletin GEA-4903 
letin GEA-4883. P 





TIMELY HIGHLIGHTS 


ON (Ge PRODUCTS 
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TIME IT .. . for more output! 


G-E time meters provide an accurate 
record of the total operating time of an 
electrically operated machine or device. 
You know exactly which machines are 
being kept profitably busy . . . there’s no 
guesswork! General Electric makes 
time meters in three forms: panel or 
switchboard mounted (square or round), 
conduit mounted, and portable. Time can be recorded in hours, 
tenths of hours, or minutes. Available for 110-, 115-, 230-, and 
460-volt operation; 25, 50, and 60 cycles. Check Bulletin 
GEA-3299. 





TELLS TORQUE .. . in pound-feet! 


Here’s a torque meter that 
gives you quick, accurate 
measurements of torque di- 
rectly in pound-feet without 
absorbing power from the 
prime mover or load. You 
simply couple the shaft unit 
between the load and the 
driving unit. No cradling is 
necessary. Absolute accuracy 
within + 1% of full-scale reading is provided—repetitive 
accuracy within + 0.5%. Meter consists of shaft unit, power 
unit, oscillator and indicating instruments. Check Bulletin 
GEA-4441, 





OILTIGHT . . . and neat, too! 


G-E oiltight push buttons prevent 
fouling of push-button contact 
by cutting- or lubricating-oil 
seepage. With this common 
cause of work stoppage elimi- 
mated, your machines gain in 
user satisfaction. They’re small, 
easy to mount; fit in the same 
size hole as indicator lights and 
selector switches. They “dress 
up” your product, too. Standard, back-connected units with 
single-pole, double-throw contacts or double-pole, single- 
throw contacts are available. Check Bulletin GEA-4254. 
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IF IT’S A D-C “PRACTIONAL” 


we have it... now! 





We've caught up! After producing more d-c fractional- 
horsepower motors in the past few years than ever be- 
fore, we can now supply you with the follewing d-c 
fhp motors on a short delivery schedule. Whether it’s 
ten units you need, or a hundred, or even a thousand, 
we're ready to serve you—quickly! 


HERE ARE THE TYPES AVAILABLE! 

General-purpose d-c motors (115 and 230 volts); d-c 
generators and motor generator sets (output ratings of 
125-, 250-, and 500-watt continuous duty (125 and 250 
d-c volts); low-voltage d-c motors; dynamotors (200- 
and 500-volt-amperes, 60 cycles); a-c generators (200- 
and §00-volt-amperes, 115 volts, 60 cycles); motor 
amplidyne-generators and amplidyne generators; high- 
frequency alternators (2.5 kva, 3. phase, or 1.5 kva, 
single phase, both at 400 cycle, 115 volts). 


HERE’S WHAT TO DO! 

Call the nearest G-E office for complete information, 
or check Bulletin GEA-4871 on the coupon for a brief 
description of these motors. 


GENERAL ELECTRIC COMPANY 
Apparatus Dept., Section A 668-58, Schenectady 5, N. Y. 
Please send me the following bulletins: 
GEA-3992—Open Tri-Clads 
GEA-4400—Totally Enclosed Tri-Clads 
GEA-4883—Type ACA Tri-Clads 
GEA-4645—Vertical Tri-Clads 
GEA-4903—Tri-Clad Converters 
GEA-4871—D-C Fractional Motors 
GEA-3299—Time Meters 
GEA-4441—Torque Meter 
GEA-4254—Oiltight Push Buttons 


CONSULT YOUR SWEET’S! You'll find “everything electric”’ 
for machinery manufacturers in the General Electric section. 


COMPANY.. 
STREET... 
CITY 
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IS COMPOUND MELTING and DISPENSING the 


OPERATION 


IN YOUR PLANT? 





Does slow melting or a clogged dispensing 


orifice hold up. YOUR production ? 


Are cold lumps in heated 
compounds an irritant to you ? 


Do some batches burn 
and carbonize unexpectedly ? 


If so, look again at your compound heating equipment. 
It may be old and worn out before it’s fully depreciated. 


The accumulated cost of your production delays due to 
compound melting bottlenecks 
can more than cover the cost of 





$0 gol. .v-904mws) compound melting new, dependable Sta-Warm com- 35-YEAR 
cant Sataping Riniey end coaaie Gamme” pound melting and dispensing SERVICE MEDAL 
———— ree tanks. Sta-Warm tanks are job- DUE 


tailored to do the amount of work 
you buy them for . . . and at the 
rate your production calls for. 





You'll be surprised at the ease 
with which you can order and get 
delivery this winter on larger 
sizes of Sta-W arm melting equip- 
ment. 

Why not get the ball rolling 


now so you can rid yourself of 
compound melting troubles? De- 










5 gal. glue melting tank with 
5 i. (900 CNV ° e ° ° 
wax melting tenk with scribe your operation in detail fixed heat control recently re- 
t ’ . “ oe 
needle valve "dapensing ori for helpful recommendations. aah y-aprwell 
. ee Or, inquire for catalogs. Today? 35 years. 
Now? (N.B. Not to be compared in 


design and production efficiency 
with current Sta-Warm models.) 
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IF IT ISN’T WIDE ENOUGH, IT ISN’T GOOD ENOUGH 


To Meet Today's Problems 


NORMA-HOFFMANN “CARTRIDGE” BEARING 
GIVES YOU 


Ge 1 


] LONGER LIFE. A 100% greater grease capacity than 
conventional width sealed bearings. This means longer 
grease life ... longer periods between relubrication — 
because a large volume of grease does not oxidize or 
dry out as readily as a thin film of grease. 

2, GREATER CONTACT AREA. 43% to 85% greater con- 
tact area between shaft and bearing bore and between 
housing and bearing O. D., as compared to conven- 
tional width bearing. This eliminates need for lock- 
nuts and results in greater shaft strength as it is 
unnecessary to cut locknut threads. Slippage and 
peening are also prevented. 

FULL LOAD CARRYING CA- 
PACITY. Unlike many other sealed 
bearings, full size balls are used; 
hence, there is no reduction in 
load carrying capacity. 

Also available under license 
from the Marlin Rockwell Corp., 


Jamestown, N. Y. 


Meee 
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Norma-Hoffmann Bearings Corporation 


dtan 


s~America’s No. 1 Sealed Bearing 
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DEPENDABILITY is an important asset in the Small Gears you buy. It means that your 

product will give greater satisfaction . . run smoother and quieter . . over a longer period of 

time. G.S. Small Gear Craftsmen take pride in the superior excellence . . the greater uni- 

formity of their products. During 30 years of specialization they have reduced the quantity 

production of Fractional Horsepower Gears to an exact science. Rigid and repeated in- 

sos Gut telatiotees te SS spections with every modern precision-measuring device has cut imperfections to the 

asking for it on company station- vanishing point. You can place implicit confidence in G.S. Small Gears . . and in the kind 
ery. Send for @ copy now, ond of friendly, cooperative service we give. 


discuss your needs with our 
skilled engineers. 


MEMBER OF 
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Aluminum, to you, means production parts. It is 
something you buy as a component of what you sell, 
a piece of the product on which you profit. The quality 
of an aluminum component, like a link in a chain, sets 
the value of your finished product. 


That is why we say, “Our Golden Anniversary... 
Your Aluminum Opportunity.” 


The Metal Men of Manitowoc have been working 
aluminum to precision tolerances since its pioneer days. 
And, after half a century of success in the industry, 
we are looking ahead to the next fifty rather than 
back at the first. 


With this spirit, we are confident that, together, we 
shall progress still further in the years to come. 
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FIFTH AVENUE BLDG, NEW YORK 10 


CONTRACT, AUTOMOTIVE AND _ AVIATION DIVISIONS 
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MERCHANDISE MART, CHICAGO 54 
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A CONTRACT PLACED WITH US 


EXPANDS YOUR PLANT TO INCLUDE: 


@ Machine Shop and Die-Making Facilities 
@ Four Large Fabricating Plants 

@ Spacious Aluminum Rolling Mills 

@ Wide Range of Stamping Presses 

@ Heat-Treating Equipment 

@ Gas and Electric Welding 

@ Complete Finishing Equipment 





ALSO MAKERS OF 


MIRRO 


The Finest Aluminum 
Cooking Utensils 


WISCONSIN 
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if Natvar insulating materials, whether $19,700 Chinese a yard 
(approximately $.60 U. S.), or the prevailing domestic price, are a 
good buy because of their uniformity. Users have found that they 
can depend on Natvar insulation to be consistently up to specifica- 


tions or above. 


If you require insulating materials with good physical and elec- 


trical performance characteristics, and exceptional uniformity—plus 


eT 


prompt delivery—it will pay you to use Natvar. Get jin touch with 


your Natvar distributor or with us direct. 
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TELEPHONE CABLE ADDRESS 
RAHWAY 7-2171 NATVAR: RAHWAY, N. J. 
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Natvar Products 


@ Varnished cambric—straight cut and bias 
® Varnished cable tape 

© Varnished canvas 

®@ Varnished duck 

@ Varnished silk 

®@ Varnished special rayon 

® Varnished Fiberglas cloth 

@ Silicone coated Fiberglas 

® Varnished papers 

@ Varnished tubings and sleevings 

@ Varnished identification markers 

@ Lacquered tubings and sleevings 

@ Extruded vinyl tubing 

@ Extruded viny! identification markers 


Ask for Catalog No. 20 


PRODUCTS 


207 RANDOLPH AVENUE * WOODBRIDGE NEW JERSEY 

















NEWEST THING IN 
ELECTRIC MOTORS! 

For many applica- 

tions the desirability 

of smaller, lighter, 

more compact motors 

has been well recognized—but not until 
the development of the axial air-g4P motor 
by Fairbanks-Morse engineers has the 
need been filled. Here, then, are motors 
that will blend with the contour of the 


driven member - - ° motors that are 


DIESEL LOCOMOTIVES e DIESEL ENGINES ° STOKERS * SCALES ° MOTORS ° GENERATORS 


lighter, smaller, and more compact - + * 


two-beart at will give 
ance. 
Perhaps you have already heard of the 
axial ait-gaP motors. That would be be- 
cause they have already been proved on 
thousands of installations during a long 
period of test. If you would like to learn 
more about widely 
known line © irbanks- 
Morse motors—s¢e you 
representative: 
+ Air-gap dimension 8 measured parallel t0 


the axis of the shaft as compared to 4 
radial dimension ina conventional machine. 


PUMPS * RAILROAD MOTOR CARS and STANDPIPES * FARM EQUIPMENT ° MAGNETOS 
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--- use GENERAL PLATE 
Laminated Metals 








The versatility of General Plate Laminated Metals enables you to 
£ _ simplify designs, cut costs and maintain precious metal performance 
such as exceptional electrical conductivity, corrosion resistance and long 

) operating life. 

Here’s how — by permanently bonding a thin layer of precious metal 
to relatively inexpensive base metal, General Plate Laminated Metal 
gives you all the advantages of precious metal performance at a frac- 
tion of the cost of solid precious metal. In addition, the base metal adds 
strength, while the combination is more workable, easier to fabricate, 
easier to solder, braze or weld. canny 

General Plate Laminated Metal is ideal for use in such equipment as: Sa. 
electrical contacts, chemical apparatus, radar and radio equipment, | 
mobile equipment and instruments. 

Base to base metal combinations providing physical and structural 
properties not found in single base metals are also available. General Electrical Performance 
Plate Engineers will gladly help you with your problems. Write: 


GENERAL PLATE DIVISION 


of Metals & Controls Corporation 
ATTLEBORO, MASSACHUSETTS 


50 Church St., New York, N:Y. * 205 W. Wacker Drive, Chicago, Ill. 
2635 Page Drive, Altadena, Calif. 





Ease of Fabrication 


| Yet Maintain 
{ i High Performance Quality 
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Corrosion Resistance 
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Easy Soldering 


@ 


Sheet, Wire, Tube 






Yes, if you have difficulty in selecting the flexible cord best fitted to 


your product, “Rome” engineers are fully qualified to assist you. 
Chances are that your requirement can be filled from the regular 
“Rome” line of flexible cords, either rubber or thermoplastic jacketed. 
If your problem is different, involving a special application, “Rome” 
has the experience and facilities to produce the cord you need. 

Rome Synthinol* thermoplastic jacketed cords (Type ST, SJT, SVT, 
and POT) have permanency of color .. . a high luster finish which is 
resistant to oils, acids, flame and moisture. They are hygienically 
clean .. . pleasant to touch .. . ideally suited for home, hospital and 
office equipment. 

When a rubber jacket is preferred, specify Types S, SJ, SV, or POSJ. 
These cords are of the same extremely flexible construction, insulated 
with high quality rubber compound with an uniformly applied jacket 
especially compounded for maximum wear-resistance and durability. 

All standard “Rome” flexible cords are fully approved by the Under- 
writers’ Laboratories. 


In addition to a complete line of flexible 


cords, Rome Cable manufactures: 


Magnet Wire 
Cotton, Paper, Asbestos, Glass Covered 


Radio and Instrument Wire 
Rome Hi-Temp Rubber Insulated 
Rome Synthinol Thermoplastic Insulated 


Thermostat Wire 


Rome Synthinol Thermoplastic Machine 
Tool Wire 


RoNeon—Neon Sign and Oil Burner 
Ignition Cable 


RoTran—Radio Frequency Transmission 
Lines 


Special Multi-Conductor Cables 


for Electronic and Test Equipment Circuits 


IF YOUR QUESTION IS ONE OF INSULATED WIRE OR CORDS ...CONSULT ROME 


*Trademark Registered 
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Your New Product for MARKET SUCCESS 


To achieve top performance and top sales 


for your new or improved motor-driven 


appliance, mesh your own experience in 


design with the 57 years of engineering 


experience behind Emerson-Electric. 


Such meshing—“Twin-gineer- 
ing’’ we call it—may also 
help you save costly engi- 
neering back-tracking, may 
suggest many manufacturing 


short cuts. 


Emerson-Electric engineers 


are now at your service, ready and able 
to gear their engineering ideas, experi- 
ence and skill to your own in designing 
and producing market stand-outs in the 


motor-driven appliance field. 


To add this vital cog to 
your own business machine, 
get in touch with Emerson- 
Electric TODAY! 


THE EMERSON ELECTRIC MFG. CO, 
St. Louis 21, Mo. 


Emerson-Electric Motors Branches: New York « Chicago « Cincinnati 
1/20 to 5 H. P.—AC and DC Detroit+Los Angeles*Davenport 5. 


fg 


EMERSON “Zz ELECTRIC 


MOTORS: FAN S ——el——~ —=gE— APPLIANCES 
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insulation and appearance 


Plastics where plastics belong... for 
The uses for Synthane laminated plastics are almost unlimited 
because of their combination of chemical, electrical and mechan- 
ical properties. Moisture and corrosion resistance, light weight, 


and ease of machining are only a few of the characteristics 
that qualify Synthane for so many practical applications. 


Synthane is also hard, dense, strong, one of the best electrical 
insulators known. It is the “‘set’’ plastic, stable over a wide 


range of temperatures. 
An interesting example of Synthane at work is this jack 
panel used by RCA to control your favorite radio program. 


Photograph Courtesy of Station WNEW, N.Y.C. 


In the control console (above) the jack panel enables the 


broadcast technician to piug in or transfer amplifiers, micro- 


phones, telephone lines or other equipment, giving the input 
system greater operating flexibility. This is an appropriate job 
for our type of plastics because Synthane is an excellent elec- 
trical insulator, and contributes to the attractiveness of the 


control booth. 
Perhaps one of Synthane’s many properties suggests a use 
for it in your plant. If so, let us help you with design, ma- 
terials or completely fabricated parts. Write for our complete 
catalog of Synthane plastics today! Synthane Corporation, 


2 River Road, Oaks, Pa. 
where Synthane belongs 


DESIGN ¢ MATERIALS « FABRICATION @ SHEETS « RODS « TUBES 
i elivize ‘ ) 





SYNTHANE CORPORATION, 2 RIVER ROAD, 


OAKS, PENNSYLVANIA 

Please send me the Synthane Tubing Folder by return mail. 
Name. 

Company 

Title. 


Te 


ee —— ST 


Once it is learned how many properties are combined in 
Synthane—what sizes, and grades are, available, and how 
easy Synthane is to machine, many new, profitable, uses 
for Synthane tubing and rods pop up quickly. Here, in a 
light weight non-metal that is an excellent electrical insu- 
lator, are all the characteristics for making thousands of 
products better, faster or more economically. 

Synthane’s plant capacity assures you a steady flow of 
top-quality rods and tubes or close-tolerance parts fabri- 
cated from these versatile materials. 

Why not find out for yourself how Synthane rods and 
tubing can help you? The coupon below will quickly 
bring you a copy of the Synthane Tubing Folder complete 


with tables of characteristics. Send for it today! 


In addition to round tubes, Synthane produces a 
wide variety of irregular shapes by tube-making 
processes .... round with square or hexagonal centers, 
square, rectangular, channel, oval . . . and from a 
broad range of basic laminating materials—paper, 
fabric, asbestos, glass. The staridard round tubing is 
always a little more economical to use, but if your 
needs call for an irregular shaped section, it will pay 
you to inquire about Synthane’s diversified line of 
rods and tubes. 


SYNTHANE CORPORATION Ss OAKS, PENNSYLVANIA 

































Your Special Contact Metal Or Alloy 
May Be Standard Stock At Mallory 













CHARACTERISTICS OF 
" MALLORY COPPER-BASE ALLOYS: 


e High electrical and thermal 





conductivity. 
e High fatigue strength. 
e High tensile strength. 


e High proportional limit 
and yield point. 


e High annealing temperature. 
e Good ductility. 


e Resistance to elastic hyster- 


esis or drift. 


spy, SRA sa 


Typical contact assemblies made with Mallory Alleys 


Standard Mallory alloys include a complete series of age-harden- 
ing copper-base alloys with high electrical conductivity combined 
with high hardness, to meet a broad range of uses as contact 


backing materials. 
Do You Have a Copy? 


The Mallory Metals and Alloys Book - 


let is free to engineers who request ‘These can be sold as strip, rod or bar stock, or as formed parts, 
it on their company letterhead. 


Nii diliaiaai Aili or fully equipped with Mallory contact points selected from the 


licensed to supply Mallory alloys: ~~ 5()0(0 different contact combinations in the Mallory line to meet 
iy Papen weenie at ane Co. s p 
a= the requirements of your job. 
Cleveland Aluminum Casting Co. ; 
Glevaland 3, Obie. 
eveian . 10 . . . . 
: Commerce Pattern Foundey & Machine Co. You furnish the engineering data—we will recommend the 
450 Melville Ave. 





ee 5 neem Mallory alloy most suited to your particular application. 


A 
j Non-Ferrous Foundries, Inc. 
2205 N, Sherman Drive 
f Indianapolis, Indiana i : " : 
Philadelphia Bronze & Brass Corp. - Many “Special” Metals are Standard at Mallory f 
: 22nd and Master Streets 
' Philadelphia, Pennsylvania 
Railway & Industrial Engineering Co. 


t Greensburg, Pennsylvania P. R. MALLORY & Cco., INC., INDIANAPOLIS 6, INDIANA 












yer eye oes HIGH STRENGTH, HIGH CONDUCTIVITY BRONZE BARS, STRIPS, 
FORGINGS AND CASTINGS—ELECTRONIC CORES—SPECIAL 
A L L 0 Pa DEOXIDIZERS AND PURIFIERS — TUNGSTEN AND MOLYBDENUM 


SHEET, STRIP, ROD AND FABRICATED PARTS —SPARK PLUG 
SPECIAL METALLURGICAL PRODUCTS 





ELECTRODES—HIGH DENSITY METALS—RARE METALS 






JANUARY 1948 


Hundreds of Clare Relays are used in this Western Union Push-Button Switching 
installation. Covers are removed from first four banks at top to show location 
of Clare Relays, which play an important part in Western Union’s new ultra- 
modern, high-speed communications program. Pictured is a rear view of 
positions on which the outgoing sides of the various circuits are terminated. 


Picture in upper left shows the easily removable Clare mounting base used 
in this Western Union installation. The base slips readily into place on jack 
mountings . . . simplifies mounting, assembly, and maintenance. 


2. 2 oe Oe 


**Custom-Built” Multiple Contact Relays for Electrical and Industrial Use 





uses CLARE 


''Custom-Buillt’’ 


Relays 


Push-Button Switching Systems 


Revolutionary New Program Speeds up Service—Insures Accuracy 
—Provides Maximum Operating Convenience 


Rapidly and on a vast scale . . . the Western Union 
Telegraph Company is revolutionizing telegraph op- 
erating methods. 

Western Union engineers have developed the Push- 
Button Switching System, which is being installed at 
strategic points throughout the country . . . to speed 
up the more than a half-million telegrams handled 
daily. With it, telegrams will be typed only once— 
at the point of origin. 


Many thousands of Clare Relays, “custom-built” to 
the exacting specifications of Western Union's engi- 
neers, perform important..functions in the Push-But- 
ton Switching System, which opens a new era in faster 
Western Union service. 


Each incoming connection terminates in a printer- 
perforator which records the characters upon a tape 
and perforates the code combination for each char- 
acter in the tape. All the operator is required to do 


is read the destination and, by pressing the proper 
push button in the switching turret, cause the message 
to be re-transmitted to the proper outgoing circuit. 


Use of Clare Relays in this tremendously important 
Western Union program is a tribute to the ability of 
Clare’s engineers to supply relays of maximum relia- 
bility for so exacting a requirement. Clare Relays are 
built for applications where precise performance, long 
life, and dependability are prime requisites. 


Clare Sales engineers, trained in the Clare “custom- 
building” principle, are at your service . . . ready to 
show you how Clare “Custom-Built” Multiple Contact 
Relays are the effective answer to modern design 
problems. Look them up in your classified telephone 
directory or write: C. P. Clare & Company, 4719 West 
Sunnyside Avenue, Chicago 30, Illinois. In Canada: 
Canadian Line Materials Ltd., Toronto 13. Cable 
address: CLARELAY. 


Receiving positions for the incoming lines where Western Union switching clerks push buttons 
on the switching turrets and, in a flash, telegrams are speeded onward to their desti- 
nations. This push-button telegraphy opens a new era of faster, finer Western Union service. 
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This new, fireless home-heating furnace, manufactured by 
Electromode Corporation, heats a house noiselessly by electricity. 
No dust, no ashes . . . no fuel storage tanks, no elaborate installa- 
irelare 


The furnace, which is only 40° x 26%” x 58”, contains six 
heating elements, each consisting of an insulated NICHROME resis- 
tor wire in metal sheath, embedded in a finned aluminum casting. 
A master thermostat inside the house controls two of the units. 
The four remaining units are controlled from exterior thermostats 
set at various temperatures. As outside temperature falls, addi- 
tional heating units are cut ‘‘in’’ as the various thermostat settings 
are reached; conversely, when outside temperature rises, units 
are cut ‘out’. Thus maximum heating flexibility is combined with 
economical operation. Room temperatures vary only about 3 
from floor to ceiling. 


In developing this heating equipment, the Electromode Cor- 
poration encountered the problem of providing electrical heating 
elements efficient enough to heat an entire home, yet sufficiently 
compact to fit into a space-saving outer cabinet. They selected 
NICHROME as the resistance wire for this exacting job, in order to 
assure top-level performance and a life-time of trouble-free oper- 
ation. 


Whatever your product, if it requires a resistance element 
combining high efficiency with long life, specify NICHROME. And 
remember, there are more than 80 Driver-Harris electrical resistance 
alloys specifically designed to fill the numerous requirements of 
the Electrical and Electronic Industries . . . get in touch with us for 
expert advice. 
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Driver-Harris 
COMPANY 


Sea Tha Meal til he lai ee eae del 
HARRISON, N. J. 


BRANCHES: Chicago © Detroit ¢ Cleveland 
Los Angeles © San Francisco e¢ Seattle 


THE B. GREENING WIRE COMPANY, LTD. 
Hamilton, Ontario, Canada 


Problems Solved by Richardson...in plastics 


#4 Noise reduction through use of plastic gears 


& rf Wy », CAST METAL 


CAST METAL (i 
, LAMINATED } 


INSUROK Z 
PROBLEM: A cast-metal \V 


gear assembly forming 

the back-drive of a 132" 

paper board machine was 

creating an almost un- 

bearable screech and 

howl — so much in fact 

that the effect on the LAMINATED 
nerves of the employees INSUROK 
was slowing production. 

Furthermore, teeth were 

frequently being sheared 

from the spur pinion be- 

cause of tremendous 

back-lash. 


SOLUTION: Richardson Plasticians were called in. They redesigned the 
tooth structure on the entire gear assembly, and installed a Laminated 
INSUROK spur pinion and beveled gear, each to mate with a metal gear. 
This was so satisfactory that all back-drive assemblies on this machine, 
as well as on similar machines in other plants, were changed to conform. 
Result: 

(1) Stripping of teeth completely eliminated. 


(2) Less wear and longer life for all gears in the assembly. 
(3) Elimination of approximately 80 per cent of the noise. 
(4) Greatly improved working conditions. 


(5) Increased daily production. 


INSUROK Precision Plastics 


INSUROK is the name of industrial laminated and molded synthetic plastic products produced by Richardson. 
Laminated INSUROK is available in sheets, rods, tubes, punched and machined parts, made with paper, fabric, 
glass, etc. Molded INSUROK products are made from Beetle, Bakelite, Plaskon, Tenite, Styron, Durez, Lucite, 


etc., by compression, injection and transfer molding. 


O 
he RICHARDSON COMPANY 


Soles Headquarters. MELROSE PARK, ILL. FOUNDED 1858 LOCKLAND, CINCINNATI 15, OHIO 


NEW YORK 6, 75 WEST STREET Soles Offices ROCHESTER 4, N. Y., 1031 SIBLEY TOWER BLDG. 

PHILADELPHIA 40, PA., 3728 NO. BROAD STREET MILWAUKEE 3, WIS., 743 NO. FOURTH STREET 

CLEVELAND 15, OHIO, 326-7 PLYMOUTH BLDG. + DETROIT 2, MICH., 6-252G.M.BLDG. + ST. LOUIS 12, MO., 5579 PERSHING AVENUE 
Factories; MELROSE PARK, ILL. * NEW BRUNSWICK,N.J. © INDIANAPOLIS, IND 


RICHARDSON MEANS LA. PLASTICS 
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NEED SPRINGS? 





Each, a responsible, go-getting unit; 
collectively, a strong group solidly behind a 
continuing program of research and 
development in good springmaking. 











Count on any one of the “Big Seven” to 
give service that combines the broad 
experience and high standards of all. 








AND DUNBAR BROTHERS COMPANY DIVISION, BRISTOL, CONN 
OHIO DIVISION, 1712 EAST FIRST STREET, DAYTON, OHIO 
IN CANADA, THE WALLACE BARNES CO., LTD., HAMILTON, ONT. 
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Postage Meter and Mailing 


Equipment Makers Put the Stamp of Approval 
on AMERICAN PHILLIPS SCREWS 


\iate)leatierm It’s first class assembly for mailing and metering equipment 


manufacturers when power driven, American Phillips Screws provide fumble- 
proof starts, automatically straight driving and unspoiled work. These screws 
deliver—with “air mail speed” and “registered letter safety”! What's more, 
they can’t snag envelopes but do assure permanent tightness of fastening. Best 
of all, TIME SAVINGS RUN AS HIGH AS 50%! 


SY Nes ma teluiehiiehg Lhe jobber, the dealer and John Q. Public a/ like 


CANT SLIP out the streamlined, modern look that dresses up products as varied as autos 
A-WINGED DRE ERED RECESS and radios, stoves and sofas, boats and bicycles — and American Phillips 
OF PHILLIPS 7 - gemm Screws help provide it! Write special delivery today for fastening facts 

% that can cut your costs. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago II: 589 E. Illinois St. Detroit 2: 502 Stephenson Building 


A AMERICAN j[7*7 
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Monel, Everdur (sili- 
con bronze) 
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Integral HP Motor 
for Direct Current 
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... we could end 
our message here! 





To men who know motors, a picture like this is worth the pro- 
verbial ten thousand words. It speaks with convincing eloquence of 
craftsmanship to which any motor builder could point with pride. 

If you visit Star’s modern plant, you’ll see scores of examples of 
the same painstaking craftsmanship that pays off in outstanding 
performance for Star customers. 

Star not only builds motors well, but also takes leadership in 
design. Star led in welded steel construction . .. pioneered ball 
bearing motors ...developed the famed Star Built-in Magnetic 
Disc Brake for motors ... pioneered in the field of gear-motors. 

Whether you need special or standard motors, 12 to 200 H.P., 
it will pay to learn why so many critical buyers specify “Star”. 
Star Electric Motor Co., 200 Bloomfield Avenue, Bloomfield, N. J. 





POWER PACKAGED AS YOU NEED IT 


STAR MOTORS 






























UREZ phenolic plastics have a spread 
of properties that make them ideal for 
unlimited industrial and resale products. 


Some are shown in these six highly success- 
LOW-COST PRODUCTION 


ful applications. Each of them is unrelated to 

the others in the combination of mechanical, 

electrical, and chemical values the manufact- 

urer required. One or more of these mate- o 

rials may well match your needs today. : 

Our continuing plant expansion, perfected / 

quality controls, and enlarged testing facil- / 

ities are reflected in the increasing use of / 

Durez for improved, redesigned, or all-new f 

products. If you want to know what other i 

manufacturers are accomplishing with Durez, / ELECTRICAL STRENGTH 
let us send you Durez Plastics News each 
month without charge. 


6 WAYS TO Durez Plastics & Chemicals, Inc., 131 Walck 
COMPLETE Road, North Tonawanda, N. Y. 
THE STATEMENT— 














“Our products need.. .”” 


LOW-COST PRODUCTION § Excellent moldability is 
a cost-reducing characteristic of all Durez compounds. 
Here a general-purpose compound with every requisite 

light weight, self-insulation, and attractive surface 
lustre ... is used for a one-piece radio housing. 


ELECTRICAL STRENGTH Automotive distributor caps 
are among the many applications requiring the high elec- 
trical resistance of this Durez group. 


IMPACT STRENGTH In heavy-duty industrial appli- 
cations such as telephones, camera cases, and machine 
parts, Durez combines mechanical strength with excellent 
wear resistance 


\ 


HEAT RESISTANCE Use of Durez tor welding-gun : 
housings demonstrates the efficacy of the heat-resistant 
phenolic compounds. 


CHEMICAL RESISTANCE § High resistance to alcohol, 
solvents, and many other chemicals makes certain types of 
Durez best for closures and other packaying applications. 


! SPECIAL PROPERTIES Success in rayon processing \ 
equipment parts, acid pump impellers, automotive water \ 
pumps, and marine pump housings suggests consideration \ 
of Durez wherever special properties are needed 





PHENOLIC PLASTICS that fit the job 
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improve your heavy current switchgear with 


callinite | 


high conductivity, heat resistant facing material 


More efficient contact surface for all types of high 
voltage, heavy duty switch mechanisms . 


Eliminates sticking and pitting of contact surfaces. 
Lowers maintenance and replacement costs. 
Increases the saleahility of your products. 


Callinite rates number one with leading manufacturers of heavy current switchgear. No other 
facing material has proved itself so effectively under all tests .. . for conductivity, heat 
resistance, mechanical friction, electrical erosion and economy in production and operation. 
Write today for Bulletin No. 158—describes Callinite applications for switchgear, electrode 
facings and other high wear resistant products. Callite Tungsten Corporation, 547 Thirty- 
ninth Street, Union City, New Jersey. Branches in Chicago, Illinois and Cleveland, Ohio. 


Other Callite products 

include contacts of 

tungsten, molybdenum, 

silver, platinum, 

palladium and alloys of 

these metals. Hydrogen r 

reduced 99.9+% pure Application — Callinite can be quickly 
tungsten and and easily applied to surfaces of copper and 
molybdenum powders; other metals. Available in squares, rectangles, 


Calliflex Thermostatic inserts and rods, and special shapes. 
~—oon uy Oa a te Oe) 
Bi-Metals; Tungsten 


Puretung Electrodes; 
Machinable 
High Density Alloys. 
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MORE THAN 50»GRADES 


G-E Textolite grade No. 11500 — 
is used extensively in heavy-duty 
motors where high temperatures 
and high mechanical stresses 
have caused complete disintegra- 
tion of cellulosic slot armor in- 
sulation. It is composed of cotton 
cloth and a phenolic resin and 
was developed for use as slot 
insulation for those applications 
that require a semifiexible ma- 
terial having a smooth, hard, 
glossy surface. It is made in 
thicknesses of 0.007 in., and 
0.012 in. 


TAKE YOUR PICK 


G-E Textolite grade No. 11500 was developed to 
reduce insulation maintenance costs on heavy-duty motors. 
However, it isn’t the only grade of Textolite manufactured. 
There are more than fifty grades available, and EACH has 
an INDIVIDUAL COMBINATION of properties. 

Some grades excell in heat resistance, some in dielec- 
tric strength, others in loss factor. And you need this large 
assortment to select from if you want to produce your 
products in the most economical and satisfactory way. 

Then, too, these many grades of Textolite are supplied 
in five different forms. Again you get a choice which can 
pay you dividends in many ways. Plastics Division, Chem- 
ical Department, General Electric Co., Pittsfield, Mass. 


OF G-E TEXTOLITE LAMINATED PLASTICS ARE AVAILABLE 
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TEXTOLITE LAMINATED IS SUPPLIED 
IN FIVE FORMS 


y 


SHEETS, TUBES, AND RODS 
—These standard shapes 
are available in thousands 
of sizes. Up-to-date manu- 
facturing methods facilitate 
quick deliveries. 


FABRICATED PARTS—G.E. 
has modern fabricating 
equipment to machine Tex- 
tolite laminated plastics 
parts to your own specifi- 
cations. 


GET THE COMPLETE STORY! 


Send for the new bulletin G-E 
TEXTOLITE LAMINATED 
PLASTICS which lists grades, 


=aeaoreaewewenwe eee oti eet eee ee ee ee eee eee ee ee 


properties, fabricating instruc- 
tions and detailed information 
about the five forms of Textolite. 
Fill in and mail the coupon be- 
low for your free copy. 


MOLDED-LAMINATED 
PARTS—Textolite is custom 
molded directly to shape. 
Molded laminated products 
are among the strongest 
plastics parts produced. 


PLASTICS DIVISION, CHEMICAL DEPARTMENT 
GENERAL ELECTRIC COMPANY (BC-1) 
ONE PLASTICS AVE., PITTSFIELD, MASS. 


LOW-PRESSURE MOLDED 
PARTS — Extremely large 
and irregular Textolite 
shapes are custom molded 
by the low-pressure lami- 
nating process. 


Please send me the new G-E Textolite laminated plastics bulletin. 
I isi a 


POST-FORMEDLAMINATES 
Address 


—Sheets of Textolite lami- 
nated plastics are custom 
formed into simple shapes 
by this very inexpensive 
method. 
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52 ELECTRICAL MANUFACTURING 





gress, Bronze—Bearing | Bron 2 


ae * ae 


tinues | ‘to play its imp 
Bearing Bronze. The Bunting Br : ; 
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JANUARY 1948 





PBiance Model B is another new, 
4-pole shaded type induction mo- 
tor. It is especially adapted to fan 
blades and other mechanical loads. 


This motor is made in three stand- 
ard stack thicknesses with vari- 
able horsepower ratings for 
particular operating conditions 
such as fan loads—other mechanical 
loads—continuous or intermittent 
duty. And to further meet varied load 


- 
requirements, Alliance Model B can ace Mott © t ACTUAL 
; e a ex I 


be supplied semi-enclosed as illus- 
trated or completely enclosed with 
oil tubes and oilers. 


With a range of power ratings from 
1/100 h.p. up to 1/25 h.p. and a 
speed of 1550 rpm, Model B, like all 
Alliance motors lends itself to mass 


production at low cost. 


WHEN YOU DESIGN—KEEP anpaannce 
és MOTORS IN MIND 


ALLIANCE MANUFACTURING COMPANY © ALLIANCE, OHIO 
Export Department: 401 Broadway, New York 13, N. Y., U.S. A. 
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The illustration at the right 
shows the inevitable wear 


that occurs in use. 


Fundamentals are important, this is fundamental. 
Many devices can lock a nut on a bolt so the 
nut cannot turn. But that alone is not sufficient. 
Many constructions-so bolted—-will loosen 
because of bolt stretch, and the frictional wear 
of metal on metal, burrs, flares, and the pulver- 
izing of paint, scale and rust. 

Since the advent of the castellated nut, re- 
search has found that looseness is usually caused 
by ductility, and wear at every contact point 
of metal surfaces. 

From an engineering point of view, nut lock- 
ing devices—although they may keep the nut 
from turning — do not and cannot give the neces- 
sary spring reaction that keeps bolted assem- 
blies tight. Vibration and stress loosen every- 
thing — they always have and always will. 

You must use a spring which expands as wear 


occurs. Expanding spring power retards initial 
wear, then compensates for later wear, and holds 
parts tight for a long period of time. A strong 
spring does it—nothing else can. 

So with or without a nut locking device 
specify spring washers on every bolted con- 
struction you design. 

The live spring gives you safety, economy, 
and efficiency. 

Kantlink spring washers are strong, non- 
tangling, helical springs with wide and ample 
reactive power-—(spring expansion). 

There is no substitute as economical. No fixed 
nut nor any other type or design of washer 
can possibly equal the great holding power of 
a long range live spring—a big helical spring 
such as Kantlink. 

Write today for a descriptive folder. 


ange spring washer 


Originators of KA cay 


PiU ae a ee 


Newark 5, New Jersey Milwaukee 2, Wisconsin 
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this bird got quite a reputation for 
wisdom. He didn't say what and he 
didn't say where — he said who, 
and that's a suggestion for every 
purchasing agent and every writer 
of specifications. 
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The name of any kind of material 
takes on a quality meaning when the 
maker's name is put in front of 
the common name of the material. 
That who is important! For example, 
the name Mica — whose Mica? — 


Macallen's of course! 
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ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE 


when you think of MICA, think of MACALLEN 


16 MACALLEN STREET @ BOSTON 27, MASS. 


THE MACALLEN COMPANY CHICAGO: 565 W. WASHINGTON BLVD. @ CLEVELAND: 1231 SUPEPIOR AVE. 
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OAMITE 


RHEOSTATS + RESISTORS + TAP SWITCHES 











Ohmite rheostats are engineered to give long, trouble-free 
service and unmatched smoothness of action. Following are 
a few of the features that make possible their outstanding 
performance: 


© VITREOUS ENAMEL BOND—Core and base are bonded together 


by vitreous enamel into one integral unit. Each turn of wire is also 
permanently locked in place by vitreous enamel. 


© METAL GRAPHITE BRUSH—Perfect contact with negligible wear 


on the wire is insured by the metal-graphite contact brush (varied 
to fit the current and resistance) and the large, flat contact surface. 


© LARGE PIGTAIL SHUNT—Current is carried directly to the slip- 
ring by a pigtail shunt of ample size, assuring an uninterrupted 
connection at all times. Large slip-ring minimizes mechanical wear. 


e INSULATED SHAFT AND BUSHING —High strength ceramic hub 


insulates the shaft and bushing from all live parts. Underwriters’ 
Laboratories listed models are available. 


© UNIFORM CONTACT PRESSURE—Tempered steel contact arm 


forms a long steel spring which assures uniform contact pressure. Uni- 
versal joint action of the brush maintains “‘flush-floating” contact. 


© ALL CERAMIC AND METAL CONSTRUCTION —Ohmite rheo- 


stats have a ceramic core, base, and driving hub. There is only 
ceramic and metal in their construction—nothing to char, burn, 
shrink, or deteriorate. They are designed for long, trouble-free life. 


OHMITE MANUFACTURING COMPANY 
4804 Flournoy Street, Chicago 44, Illinois 
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NOW AVAILABLE- 


4-Pole Shaded Pole Motor 
120 v. A. €.—60 Cy. Approx. 1700 R. P. M. 


Skeleton or enclosed type as illustrated 


Available in any desired gear reduction ratio 


We specialize in the manufacture of this popular size, shaded 
pole motor. You will be interested in our price and delivery 
schedule. Tell us your requirements. Write, wire or phone for 
sample. Memorandum invoice. 
THE LOYD SCRUGGS COMPANY 
1022-32 No. Sixth St. + + «+ «+ St. Louis 1, Missouri 
Telephone CHestnut 2668 
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Bellows Assemblies 
May Solve Your Problem 


More and more designers are taking advan- 
tage of the great versatility of bellows assem- 
blies, specifying them in increasingly wide fields 
of application. Here are some of the functions 
bellows assemblies are designed to perform effi- 
ciently and economically: 


e Actuate switches or valves by direct or 
remote control. 


e Seal rotary shafts against leakage of liquid 
or gas. 


e Transmit movement hydraulically to re- 
mote points. 


e Provide a flexible joint for instruments com- 
bining rotary motion and hermetic seal. 


e Compensate for changes in temperature 
or pressure. 


e Seal valves against leakage (packless 
valves). 


INVESTIGATE HYDRON BELLOWS 
ASSEMBLIES 


If your problem involves these or similar func- 
tions, our engineering department will design a 
bellows assembly for your specific requirements. 
Send sketches and specifications. CLIFFORD 
MANUFACTURING COMPANY, 568 E. FIRST ST., 
BOSTON 27, MASS. Offices in Detroit, Chicago 
and Los Angeles. First with the Facts on 
Hydraulically-Formed Bellows. 


Cll HO RD & Ay. HYDRAULICALLY-FORMED BELLOWS 
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seasons why you should shecily 


WIRE AND CABLE INSULATION MADE FROM 


GEON (istis 


for industrial, domestic, manufacturing and utilities wiring 







Resistance to ozone, wear, sunlight, water, chem- 
icals, and most other normally 
destructive factors 









14 colors including NEMA standards 
More conductors in a given space 


Excellent electrical properties 






Thin coating of insulation 








Ease of handling 


Be sure to specify wire or Easy stripping 
cable insulated with GEON 
in order to get a// these 
advantages. Or, for infor- 
mation regarding special 


applications please write | ; 

Department I-1, B. F. Ca Pon 
Goodrich Chemical Com- a 

pany, Rose Building, < esc aaa 


Cleveland 15, Ohio. In e - 
Canada: Kitchener, Ont. 






Light weight 














* eoo0+ ce cue 







B. F. Goodrich Chemical Company, ::::. 


F. GOODRICH € COMPAN) 
GEON polyvinyl materials ¢e HYCAR American rubber @ KRISTON thermosetting resins e GOOD-RITE chemicals 
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Have You Ever Been the Victim of a “Clannish Imposition?” 


Tuat original Chinese ‘Slow -Drip” 
Torture has been refined and improved 
beyond recognition in many business 
houses right here in this courtry. 
You know such organizations. You 
earn their lasting enmity by your im- 
pertinence in trying to give them some 
business. Whereupon these like- 
minded Torquemadas turn on you in a 
pack and give you the full slow-motion 
treatment of snubs, cuts, jabs, back- 
handers, ham-stringers, backbiters —all 


rubbed in with sonorous double-talk. 
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Not for us. We see no valid reason 
to treat customers like murder suspects. 
Rather, we see every reason to try to 
make our everyday business relations 
as bright, easy-flowing, and self-lubri- 
cating as our products themselves — 
Bristol Brass sheet, rod, and wire. 

Yes, for 97 years we have maintained 
that you can move faster and do more 
business — more efficiently and pleas- 
antly — if you work in an unstuffed shirt. 
If you wear that same kind of shirt, 


then we could talk things over on 


solid common ground, whenever it 


suits you to do so. Just say when. 


THE 
ry ‘Nc 
BRISTOL BRASS 
CORPORATION 
Makers of Brass since 1850, Bristol, Conn. 
New York Office: 15 Park Row, New York City 
Pittsburgh Office: 438 Oliver Bldg., Pittsburgh, Pa. 
Rochester Office: 616 Temple Bldg., Rochester, N.Y. 


Providence Office: 827 Hospital Trust Bldg., 
Providence, Rhode Island 
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YOU GET QUALITY PLUS ENGINEERING SERVICE WITH G-E PERMANENT MAGNETS 


Another application for 
one of the many G-E perma- 
. eT r 5 : ment magnet materials is the 
: Eee eauey ly TA eee at 1 ; synchronous inductor motor 
es Prk (i? oF ) «Ra aeRaee PTT TTT TELL pet 1) designed by General Electric's 
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The Magnet that Governs Time 


Used widely in industrial timing applications 
such as traffic signals, motor-operated valves and 
recording instruments, the G-E self-starting syn- 
chronous inductor motor derives its d-c excitation 
from an ALNICO permanent magnet within the 
rotor structure. Available in fractional-horsepower 
sizes, this motor is essentially an inductor alterna- 
tor operating as a motor with the rotor torque and 
inertia so designed that it will start and lock in 
step with the sesmadiaes field in one-half cycle. 

In addition to the large group of CAST and 
SINTERED ALNICO permanent magnets, General 
Electric now offers you greater flexibility of mag- 
net design with the ductile allo UNICO, 
CUNIFE, and SILMANAL and lightweight non- 
metallic VECTOLITE. Be assured of receiving 
magnets of the highest uniform quality resulting 
from precise G-E production methods, accurate 
testing and rigid inspection. 


PERMANENT 
MAGNETS 


Let us help you with your magnet application 
problems. General Electric engineers, backed by 
years of research and magnet design experience, 
are always at your service. Metallurgy Division, 
Chemical Department, General Electric Company, 
Pittsfield, Mass. 


METALLURGY DIVISION, SEC. HA-1 
CHEMICAL DEPARTMENT 

GENERAL ELECTRIC COMPANY 

PITTSFIELD, MASS. 

Please send me: 

(0 “’G-E Permanent Magnet Holding Assemblies”’ 
()G-E Permanent Magnets” 

COMPANY 

ADDRESS..... 


meee 


GENERAL & ELECTRIC 


CD48-JAl 


JANUARY 1948 












ANUFACTURERS of many types of equip- 

ment can gain these advantages by using 
Johnson LEDALOYL Bronze for bearings and small parts. 
LEDALOYL is a product of powder metallurgy, manu- 
factured by an exclusive process using pre-cast, pre- 
alloyed bearing bronze. 

LEDALOYL bearings and parts are’ molded, under 
pressure, to required shape and size, thus eliminating 
expensive machining operations. When quantities of 
any size are used, the unit cost is surprisingly low. 

Another valuable feature is the self-lubricating action 
of LEDALOYL. Myriads of tiny, evenly spaced pores 
serve as miniature oil wells. When the bearing is in use 
the oil is metered to the shaft . . . when at rest the oil is 
absorbed by these pores. This action provides adequate 
lubrication at all times . . . preverting wear and in most 
cases eliminating the expense and bulk of other lubri- 
cating aids. Service records show long, trouble-free 
operation on many types of installations. 

When you are looking for ways to reduce cost and to 
increase efficiency in your bearing applications .. . call 
on Johnson Bronze. We manufacture all types of Sleeve 
Bearings . . . we are ready to serve you now. 


mw JOHNSON BRONZE 





COMPANY «© 570 South Mill Street... New Castle, Pa. 





SLEEVE 
BEARINGS 












Low Cost 


Odd shaped parts and 
self-aligning bearings 
when produced by con- 
ventional methods re- 
quire considerable ma- 
chine work, as compared 
with one forming opera- 
tion in LEDALOYL. 














Self-Oiling 
Place a LEDALOYL bear- 
ing on a lighted lamp 
bulb. Watch the oil sweat 
from the pores. Remove 
the bearing and the oil 
is reabsorbed. This illus- 
trates the self-lubricating 
and oil retaining action. 


Long Life 

On a recent “break-down” test, LEDALOYL Bearings 
operated week after week on a schedule of nine hours a 
day for five days a week. The accumulated hours of test 


run represented a normal use of about five years, yet 
there was no sign of wear in the bearings or on the shaft. 





BRANCHES IN 
yO LOE ital 
CENTERS 
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NEW HIGH TEMPERATURE 
PAPER TUBULAR CAPACITOR 


C-D's new “Vikane” impregnated tubular capacitor—Type 
GT “Grey Tiger’—has won wide industry acclaim. “Re- 
markable durability’—the unanimous decision after many 
rigid laboratory tests. Write for samples today. Cornell- 
Dubilier Electric Corporation, Dept. H1, South Plainfield, 
New Jersey. Other plants in New Bedford, Worcester and 
Brookline, Massachusetts; and Providence, Rhode Island. 


@ new “Vikane" impregnation assures extra long life at high 
operating temperatures, 


®@ new moisture seal and tube impregnation designed to with- 
stand temperatures to 100°C., 


® high insulation resistance: at 25°C. above 10,000 megohms 
per unit or 2,000 megohms per mfd., 


low power factor; averages .35 % at 1,000 cycles, 
eliminates need for stocking high and low temperature units, 
excellent capacity stability over wide temperature range, 
excellent electrical stability over life of unit, 


available in all commercial capacity and voltage ratings for 
maximum flexibility, 

@ one line to meet all your production requirements—whether 
for high or low temperature and humidity applications. 









MICA + PAPER 


DYKANOL 
AND ELECTROLYTIC 
CAPACITORS 
























“GREY TIGER” 
Capacity and DC Voltage Ranges 


600 Volts {1,000 Volts 
GT. 


|GT-6D1 16D1 
GT-6D2 GT-16D2 
GT.603 | GT- GT-1603 
GT-4D5_ |GT-605 ; GT-16D5 
GT-4$1 |GT-6S1 | GT- GT-16S1 


GT-4S2 | GT-6S2 . GT-16S2 


GT-253 |GT-483 |GT-6s3 GT-16$3 
GT-285 |GT-4S5 |GT-6s5 GT-16S5 
GT-2P1 |GT-4P1 |GT-6P1 
GT-2P15| GT-4P15 | GT-6P15 
GT-2P25| GT-4P25 | GT-6P25 
GT-2P5 |GT-4P5 |GT-6P5 
GT-2W1|GT-4W1 





CORNELL-DUBILIER ELECTRIC CORPORATION, Department H! 
SOUTH PLAINFIELD, NEW JERSEY 


GENTLEMEN: Please send Bulletin Number NB116 
describing type GT tubulars 


Catalog Number 195A 


Name Title 
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@ Here’s photographic evidence that EverLOCK 


washers really take hold with a grip that defies 


; ° Stamlard 
every loosening action. Note how EverLOCK Resamatinoetesk 


wide chisel edges have dug into the contiguous 
faces of both work and nut to provide several 
times more area of resistance than other washers. 

Guard your assemblies with EverLOCK ... 
The Washer That Has The Edge. Fast, easy ap- 
plication saves assembly time— automatically 
safeguards against stretching of bolts or distor- 
tion of threaded parts. Four standard types 


meet most lock washer needs. 


oj CC 4% pila 


eEsgr ERS ward 


80° Countersunk EverLock 
THE WASHER THAT HAS THE EDGE 
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F:: brass wire, for bronze nuts and bolts, 


copper rivets and burs, copper and 
brass wire cloth... for whatever you need 
in copper and brass products...call Chase. 


A coast-to-coast network of Chase ware- 
houses and sales offices...in 26 leading 
industrial cities...is prepared to take your 
order. If your local Chase warehouse does 
not have the items you want in stock, they'll 
make every effort to get them for you from 
one that has. 


Chase Brass & Copper Co. Incorporated, 
Waterbury 91, Conn. A Subsidiary of 
Kennecott Copper Corporation. 


ft 
BRASS & COPPER 


WATERBURY 91, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
THIS IS THE CHASE NETWORK handiest way to buy brass 


Puerta ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DETROIT HOUSTON INDIANAPOLIS KANSAS CITY, MO. LOS ANGELES MILWAUKEE MINNEAPOLIS 
NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER SAN FRANCISCO SEATTLE ST.,LOUIS WASHINGTON 
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speary P=K AND GET... 


THREAD GRINDING, once reserved for 
screws used in the finest precision 
equipment, now gives P-K Socket 
Set Screws the mirror-smoothness 
characteristic of a ground finish 
free from nicks, burrs, hardening 
scale and other imperfections com- 
mon to cut threads. Made from 
hardened blanks, free from harden- 
ing distortion, uniform dependable 
Class 3 Fit is assured. 


COMPARE! ASK FOR SAMPLES. See why 
P-K Ground Thread Socket Set 
Screws are different from ordinary 


AVAILABLE FOR PROMPT DELIVERY 


set screws as night and day . . . why 
they will speed assemblies, improve 
strength and safety. You'll agree 
your products will benefit—assem- 
bly-wisc and sales-wise! Parker- 
Kalon Corp., 200 Varick St., New 
York 14, N. Y. 


GOOD JUDGEMENT CALLS FOR 


Ce, 


WHEN GOOD DESIGN CALLS FOR 


SOCKET SCREWS 


SOLD ONLY 
BY ACCREDITED DISTRIBUTORS 


WRITE FOR SAMPLES 
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Fastell’s remarkable resistance to arc erosion is 
dramatically shown in this unretouched photograph 
(magnified). Operating under a highly inductive 
load of 5.5 amperes at 32 volts d-c, the silver con- 
tact (left) was badly eroded after 10 operations. 
The Fastell ‘“‘E”’ contact (right) is in excellent con- 


*¥ TRADEMARK dition after 250,000 operations! 


Reg. U.S. 
Patent Office 


FANSTEEL CONTACT METAL OF HIGH EFFICIENCY IN 
HEAVY DUTY SERVICE—IN INDUSTRIAL AND AIRCRAFT 


SWITCHES, RELAYS, CIRCUIT BREAKERS 


oe 


me 
« 


Reststs Severe 4retug 


The Fastell’ series of contact metals was developed by Fansteel 
especially for heavy duties. It is made by powder metallurgy. 
Metals which can not be alloyed with each other, such as tungsten 
and copper, silver and molybdenum, are perfectly blended and 
fn NSTEEL processed. The result is efficient resistance to severe arcing, com- 
CONTACTS bined with high conductivity, low contact surface resistance, and 


freedom from sticking and welding. 


If your product involves these requirements — or any other con- 

tact problems — you are cordially invited to avail yourself of the 

free counsel of Fansteel’s experienced contact engineers, with every 
This book is an up-to-date facility of Fansteel’s modern laboratory for testing. 


FANS TEE mttaer 


ing. Your copy will be sent 
WORLD'S FOREMOST MAKERS OF ELECTRICAL CONTACTS 


without charge, on request. 
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This can happen to the cord 
on your equipment 


The finest 

electrical appliance 
loses prestige when 
its cord begins to 


look like this..... * 


WHY 


NOT PROTECT THE GOOD NAME 


OF YOUR PRODUCT BY 


PROTECTING ITS CORD...WITH A JACKET OF DU PONT NEOPRENE? 


HIS unretouched photograph shows what can 
‘ae to a kitchen appliance cord when exposed 
to common kitchen hazards. . . oil, heat from the 
stove, fats, grease and soapy water. The appliance 
itself is still in good order . . . proof of its quality. 
But the owner had a good reason to be annoyed at 
the cord. It failed—was no longer safe —and had 
to be replaced. 

This wouldn’t have happened to a neoprene- 
jacketed cord. For neoprene resists all the deterio- 
rating influences that cause early failure of ordinary 


cord jackets... 
pounds, aging. 

The cord is an integral part of any piece of elec- 
trical equipment. It’s good business to supply a 
neoprene-jacketed cord. 

Quality tools deserve quality cord. 

Write for your free subscription to The Neoprene 
Notebook. You may profit from the interesting stories 
about neoprene and its numerous applications. Write 
E. I. du Pont de Nemours & Co. (Inc.), Rubber 
Chemicals Division F-1, Wilmington 98, Delaware. 


heat, oils, greases, cleaning com- 


For Better Equipment, Specify 


Here’s Why Neoprene 
DOES SO MANY JOBS SO WELL! 


* High tensile strength, resilience, low permanent distortion. 
* Tough and durable, resists abrasion and cutting. 

* Superior resistance to sunlight, aging, ozone, and heat. 

* Resistance to deterioration by oils, solvents, chemicals, acids. 
* Superior air-retention, low permeability to gases and fluids. 


* Special compositions are flame-retarding, static-conducting, 
flexible at low temperatures. 


BETTER THINGS FOR BETTER LIVING 
+ « « THROUGH CHEMISTRY 


RES U5. Pat. OFF 


Tu 


Tune in to Du Pont “Cavalcade of America,” Monday nights—8 P. M. EST, NBC. 
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... for STABLE fluorescent lighting operation ABOVE 75 C.. 
... for LONGER LIFE under over-voltage conditions 


Whether fluorescent fixtures are recessed or hung from 
ceilings ... 

Whether the problem is one of assuring high-tempera- 
ture operation or safeguarding equipment from failures 
due to blink-start over-voltage conditions . . . 

Sprague Capacitors impregnated with the exclusive 
Vitamin Q dielectric offer a fully tested and proved solu- 
tion. For instartce, a well-known ballast manufacturer tests 
capacitors by immersing them in oil at 85°C. Current of 
650 ma. is applied at one second on, one second off forthe 
duration of the test. His report shows that Sprague Vitamin 


Q capacitors proved “eminently satisfactory” under these 
severe conditions. 

Another large user found the product of megohms x 
microfarads to be very high for Vitamin Q Capacitors at 
20°C. This dropped to 8.4% of the original product at 
85°C. as compared to a drop to 1.8% for chlorinated 
diphenyl! capacitors under similar conditions. “No doubt,” 
his report concludes, “where high temperature require- 
ments must be met, Vitamin Q is an exceptional material 


deserving of high praise.” 


HF Ballast manufacturers and other large users are urged to write 
Proof Pos i ' ive ! for sample Vitamin Q Capacitors to their specifications. Your 
own tests will supply quick proof that here, at last, are ballast capacitors for real dependability 


under modern lighting conditions. 


Pioneers of Electrical 


CAPACITORS - 
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KOOLOHM 


SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, 


and Electronic Progress 


RESISTORS 
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Van Norman No, 2 Heavy Mill- 
ing Machine with Timken Bearings 
on the spindle and spindle drive 
transmission. 


Van Norman No. 2 Milling Machine 
spindle showing multiple bearing 
mounting with 4 Timken Bearings. 


The Van Norman Company’s long-standing reputation for precision machining 


equipment is emphasized in their No. 2 Heavy Milling Machine pictured here. 


With sound modern design, high quality materials and accurate manufacture Timken 


Tapered Roller Bearings team up to assure the utmost in precision. Like so many other 


well-known machine tool builders, Van Norman realizes that precision pays off at the 


spindle nose and that Timken Bearings assure rigid 
spindles free from chatter at any speed, feed and cut- 
ting load. Make sure you have them on your machine 
spindles. Look for the trade-mark “TIMKEN” on every 


bearing you use. 


THE TIMKEN ROLLER BEARING 
COMPANY, CANTON 6, OHIO 


WOT JUST A BALL©D NOT IUST A ROLLER C— THE TIMKEN TAPERED ROLLER c—> BEARING TAKES RADIAL é AND THRUST —g)— LOADS OR ANY COMBINATION: lat 
! oT 
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WILCO precision products are at the “HEART” 
CC UR CL 


materials so vital to modern industry, the H. A. 
Wilson Company commands the specialized 
skill, the specialized machinery and manufactur- 
ing processes to manufacture precision products. 
WILCO annually supplies thousands of manu- 
facturing customers with millions of thermo- 
metal parts and contacts. 


You, too, can depend on these special products 
. ++ on their uniformity, precision performance 
and long life . . . on the ability of WILCO 
engineers and craftsmen to mold them to your 
exact requirements. 


WILCO PRODUCTS INCLUDE 


THERMOSTATIC BIMETAL 


WILCO—American pioneer in the develop- 
ment and manufacture of thermostatic bimetals 
—supplies thermometals as sheet or strip, in 
partly or completely fabricated form, and as 
parts of assemblies. All temperature ranges, 
deflection rates and electrical resistivities. 


CONTACTS 


WILCO produces contact materials and assem- 
blies in every size, shape and variety to meet 
a wide range of applications. WILCO 
contacts include... silver, platinum, 
tungsten ...also silver-copper, platinum- 
iridium, tungsten-osmium, Wilcoloy 
silver-tungsten, Wilcoloy copper-tungsten, 
Wilcoloy silver-graphite and other alloys. 


SILVER CLAD STEEL 
JACKETED WIRE 


Economical non-corrosive wire with elec- 


Speciailists for 34 years in these. products and 





A new and remarkable cae hedeing constant 


modulus ater. y combines medules 


applications 
springs for all purposes; tuning forks; bourdon 
tubes; instrument diaphragms; bellows. Avail- 
able in all commercial forms. 2 


WILCOLOY T-1 and T-7. Two copper alloys 
combining high strength with high’ electrical 
conductivity, high endurance limits and high 
service temperatures. Available in rod, strip, 
cold drawn bars, fabricated parts, wire. Many 
important applications. 


SPECIAL MATERIALS 


Copper clad steel with special ratios copper 
clad beryllium copper—high strength, high 
expansion and high strength, low expansion 
alloys. 


CONSULT OUR ENGINEERING DEPARTMENT— 
A representative of the WILCO Sales and Engi- 
neering Department will gladly help develop 
the proper application of WILCO materials to 
your products. 


* TRADE MARK INTERNATIONAL NICKEL CO 

















Send for this Pree Sooklet 


HERE’S HELP FOR 
DESIGNERS OF 
MOTORIZED 
PRODUCTS 


Save Weight, Improve Appearance And Performance, 
Make Your Products Easy To Sell 


This handy reference booklet helps you design products with inbuilt 
motors. 32 pages bring you useful information—#ips that help you 
save weight and streamline appearance — suggestions that help 
you get the performance and flexibility you want—details that 
help you specify the right motor parts for the job. 

HERE’S WHAT IT COVERS 
1. Fractional h.p. ratings. Repulsion-start, split-phase, capacitor- 
Start, capacitor, polyphase. 
2. Fractional and integral ratings, especially designed for high- 
speed, light-weight service. Universal (for 60-cycle, 25-cycle, and 
d-c operation), 60-cycle polyphase, 180-cycle polyphase. 
3. Integral ratings, in three forms (depending upon outside con- 
tour). Polyphase induction. 
4. Converters. 


AND HERE’S HOW THEY’RE COVERED 
Each type is discussed and comparisons made. Typical applications 
are shown, performance curves and motor parts illustrated. Con- 
struction is pictured; dimensions charted. Horsepower output, watts 
input, efficiency, power factor, and r.p.m. are correlated in numerous 
graphs. All information is clearly and simply presented. 
YOURS JUST FOR THE ASKING 


Point your designs toward attractive appearance and greater sav- 
ings. Write today for Book No. 1871EM. 
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Compact Appliances for the Urban Dweller 


NEVITABLY, che electrical appliance 
manufacturers must point to, and design 
for, mass markets. Rural electrification 
opens up one new and potentially vast outlet. 
But there’s also another vast market that has 
been virtually untapped—that represented 
by the millions of city apartment dwellers. 
[f at first thought that seems like a rash state- 
ment, here are some cold, hard facts: 


Make an apartment-by-apartment survey 
through any city multiple dwelling and how 
many electrical appliances will you find in 
actual use? ‘The electric refrigerator, of 
course, is one, but, otherwise, you will find 
precious few. The reason? Well, that should 
be obvious—simply lack of space. 


Any normal city housewife would delight 
in a full complement of kitchen appliances, 
but to try and fit into her kitchen all the 
brave-new-world assortments of electric 
toasters, broilers, waffle-irons, mixers, etc., is 
simply an advertising dream. And as for an 
electric clothes-washer or dish-washer, that’s 
just an advertising dream worse confounded. 
The typical kitchen in a city apartment prob- 
ably has pantry shelf-space for a toaster and, 
say, a table-top broiler, but the latter (usual- 
ly unwieldy and clumsy) finally lands in the 
bottom of the kitchen cupboard and is sel- 
dom, if ever, disinterred. 


Some concrete criticism of existing appli- 
ances could be made: Unwieldy handles that 
stick out from shelves. An unfortunate tend- 
ency to round, curved, urn-shaped and other 
similar forms that make wasteful use of 
storage space. Easily broken hinged parts, 
such as covers. Lack of imagination in pro- 


viding a sturdy container in which an appli- 
ance can be safely stored after use, and from 
which it can be easily and quickly removed. 
And the overall criticism, of course, is the 
lack of compactness. 


The solution? The ideal would be if city 
apartment-house architects would provide 
adequate working and storage space in the 
kitchen. But that will be a long time com- 
ing, owing to continuing high costs of real 
estate and construction. Here, therefore, is 
an Opportunity for the appliance designer to 
step into the breach—to do a better design job 
so that appliances will take up less room and 
will be easier to operate in relatively confined 
quarters. Some straws in the wind are al- 
ready noticeable. One appliance manufac- 
turer has readied a special automatic home- 
laundry suited for small, city apartments. An 
apartment-type freezer has also been an- 
nounced. Orders for portable-type clothes 
washers have steadily increased. The field is 
wide open. 


The importance of the urban market is not 
a new sales concept. It was first brought up 
some 20 years ago. But at that time the 
electrical appliance market was not so thor- 
oughly committed to, and dependent on, mass 
outlets; nor was the urban market in itself 
so fully developed on a mass basis. The 
opportunity, therefore, is here and the job is 
obviously one of redesign of existing lines 
rather than of new designs. Perhaps some 
imaginative engineer will develop a basic sys- 
tem of design so that the housewife can fit 
her appliances, one by one as she buys them, 
into some sort of a compact appliance cabinet, 
built on the modular system. 


Silt 





Microfilm Camera Records Both 


Sides of Documents 


ee. te 


High-speed machine uses d-c magnetic clutch on film drive, con- 
trolled lighting, automatic timing, dating and indexing, automatic 
bin for copied documents, and other electrically operated features. 


film camera described herein was caused 

by the need of a large insurance company to 
safeguard its vital records. These are carried on 
6 x 6%-in. cards with entries on both sides. Eight 
or ten thousand cards are handled daily and the loss 
of one card entails serious difficulty. Photographic 
records of the cards as they are removed from the 
files seemed to be the answer. 

The first process investigated was photocopying, 
but this proved to be expensive, since both sides of 
the cards had to be copied. Because of the cost of 
the copies, efforts were made to preserve them and 
to enter additions on both original and photocopy, 
but this was found to be impracticable. Manufac- 
turers of motion picture and microfilm equipment 
were consulted, but they had no method of photo- 
graphing both sides of a card simultaneously, which 
seemed to be the only real solution of the problem. 

The use of mirrors to accomplish this was the 
concept of Elgin G. Fassel, actuary of the insurance 
company, and he undertook to build an experimental 


D EVELOPMENT of the high-speed micro- 


model. The first model was of wood, hand-operated. 
but the results encouraged further efforts. Three 
machines were finally constructed for 16 and 35 mm 
film. Today, each card as it is removed from the 
files is microfilmed, both sides, together with an 
index showing the date and time. If a card is lost, 
it is easy to find the photographic record and repro- 
duce the card. 

Microfilm-by-Microstat Corporation acquired li- 
cense to the basic patents covering the Fassel cam- 
era and undertook to have it redesigned for produc- 
tion. The Microtonics Corporation was selected to 
do this work and the results of their work are de- 
scribed below. 


Principles of Operation 


The Fassel camera is a flow camera. It is capable 
of producing images of a piece of copy of any length. 
It employs the well-known principle of the pano- 
ramic camera used years ago. The copy is moved at 
a fixed speed and the film in the camera head is 
driven simultaneously at a synchronized speed, gov- 


Fig. 2—The control panel, located directly in front of 

operator. Left to right are switches and pilot lights for 

power, film advance, index for dating and identification, 

and the paper gage. Just before the gage is a pilot light 

for the lamp bank which illuminates the copy. At the 

far right is the color-calibrated variable transformer dial 
for the lamp bank. 
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President 
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erned by the reduction ratio, past the lens aperature. 
Only a small strip of the illuminated copy 1s exposed 
at one time, usyally %-in. in width. 

In a flow camera the copy and the film have to 
move as smoothly as possible. The relative speeds 
have to be rigidly synchronized. In the past, drums 
have been tried for carrying the copy and film 


smoothly. Smooth, synchronous motion of the film . 


is of far greater importance in a flow camera than 
the smooth motion of the copy. A slight irregularity 
in the copy drive will be reduced in its effects on the 
quality of the film in proportion to the reduction 
ratio. 

In reducing the average document as much as 35 
times in linear dimension, the thickness of a line on 
the average letter is actually less than 0.00015 in. 
thick on the film. An irregularity in the film of no 
more than 0.0002 in. will therefore completely blur 
the image of this line. 

For the synchronization of film to the copy, gear- 
ing, chains and sprockets, and more recently syn- 
chros have been used. The accuracy required is less 
than 0.0001 in. tolerance to maintain a clear image. 
However, even high-precision gears, chains and 
sprockets will accumulate some dirt or dust and this 
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Fig. 1—The Fassel 
Foto-File Camera de- 
veloped by Micro- 


tronic Corporation. 


will influence the quality of the film considerably by 
creating irregular patterns ot good and bad film, as 
also will any whip or backlash. 

The Fassel camera is the first one to employ a belt 
drive for both copy and film. The copy is carried by 
a series of smll rollers which revolve at about 350 
rpm and no slippage occurs. The film image there- 
fore approaches the quality of stiii photography. 

A distinctive feature of the camera is its ability to 
photograph simultaneously both the front and back 
of the copy. The images appear, side by side, across 
the width of the film. This is achieved by using two 
mirrors which are at right angles to each other and 
at 45 deg to the copy to be photographed. 

Instead of the lens looking directly at the copy, 
as in standard flow cameras or still photography, the 
copy is turned edgewise to the lens and the images ) 
on the front and back are projected into the lens by 
means of the two mirrors. The diagram in Fig. 3 | 
shows this arrangement. To the lens in the upper 
position, it appears as if the two sides of the copy 
were spread side by side in a plane at right angles 
to the lens axis and passing through the line of inter- 
section of the two mirrors. : 

The copy is guided through the rollers by means 
of shields from the top of the camera until it drops IS 
into the receiving bin. These shields have slots in the 
proper position to permit the exposure of a vertical 


Fig. 3—Schematic plan of optical system for photo- 
graphing both sides of a sheet of copy at one time. The 
copy passes between the sets of rollers in a plane 
vertical to that of the diagram. The mirrors are also 
vertical. The diagram makes clear the reason for the 
longer mirror on the side where only one face of the 
copy is being photographed. 
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“ae Fig. 4—Wiring diagram for the 
Fassel camera. Components are 
grouped as they are located in 
sub-assemblies in the _ instru- 
ment. The various elements are 
described in the accompanying 
text and some may be seen in 
the photographic illustrations. 
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Fig. 5—The rear panel, 

showing close grouping 

of components. Wiring 

of this panel is shown 
as a part of Fig. 4. 
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strip of the copy one-half in. in depth as it passes 
vertically through the rollers between the mirrors. 

An important feature of the Fassel patent is the 
arrangement of these copy shields and slots. Since 
each side of the copy has to be properly illuminated 
for photographing, there could be a certain amount 
of “showing through” from one side to the other. On 
the average copy (checks, ledger sheets, corres- 
pondence) the front will show through the back, and 
vice versa, if the slots on these shields are in line 
with each other. The degree of transparency of copy 
will be a governing factor in producing film which 
is still legible. The more transparent the copy the 
more the print showing through one side will obscure 
the other. 

To overcome this in the camera being described, 
the two slots in the copy guide are offset so that the 
lens actually sees at one time the back of one half- 
inch strip and the front of the following half-inch 
strip. With this arrangement, the light, illuminating 
only one side of each strip, cannot shine through the 
paper and all the difficulty from transparency, even 
with onion skin, is eliminated. 

The sequence of operation is as follows: The copy 
is carried from the feeding slot on the top of the 
table, by means of a set of rollers, into the copy 
guides. Here it is engaged by a second set of rollers 
and trips Micro Switch No. 1 (Fig. 4). This ener- 
gizes the magnetic clutch which starts the film in the 
camera head and opens the shutter by means of 
solenoid No. 1. 

As soon as the copy passes the point of actuating 
these devices, it enters the photographing area. The 
guide, covering the front of the copy, is slotted at 
this point to permit exposure of the copy. As soon as 
the top edge of the copy has passed the slot, expos- 
ing the front half-inch of the document, it passes over 
the slot covering the back of the copy. While the 
front mirror picks up the second half-inch on the 
front of the copy, the back mirror picks up the first 
half-inch on the back of the copy. The last half-inch 
on the back of the copy is photographed after all the 
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front has been completed. 

It might seem that the two images, representing 
the front and back of the copy on the film would be 
ilisplaced in relation to each other in the sane degree 
as the slots in the copy guides are displaced. How- 
ever, this is not the case. It has to be considered that. 
while the copy has traveled the half-inch across the 
slot of the front guide and has reached the upper edge 
of the slot on the back copy guide, the film in the 
camera head has also traveled the corresponding <lis- 
tance and therefore will start photographing the hack 
side of the copy exactly on the same line on the 





Fig. 6—Top of the camera, with the table top re- 

moved to show interior. The timer at upper left 

runs continuously and its indications are photo- 

graphed at regular intervals by action of the index 
motor, not shown here. 


























































BEHIND SCREEN 


MAIN MAIN MOTOR SHAFT 
SHAFT 880 RPM 


Fig. 8—Left end of the cabinet opened to show 

driving mechanism. Shaft near center, at right of 

main shaft, projects through the door and carries a 

long handle with which the operator shifts the camera 

to photograph one or both sides of the document, 
as shown in Fig. 3. 


film where the front had been started. 

If a certain amount of showing through is desir- 
able, as it sometimes is for identification of the doc- 
ument, this can be easily achieved by adjusting the 
two slots so that they partially overlap, thereby pro- 
ducing a controlled amount of transparency, permit- 
ting the identification of the front through the back 
and vice versa, wihout obscuring the writing on 
either side. 

The camera is designed to take either double-sized 


Fig. 7—Operation of the 
bin. As copied documents 
incited x pile up, the light beam 
entering bin i to the phototube is inter- 


rupted, opening a _ by- 
pass valve on the hy- 
draulic cylinder. This al- 
lows the weight of the 
bin to carry it downward 
as the hydraulic piston 
descends. After traversing 
about an inch of vertical 
distance the phototube is 
uncovered, the hydraulic 
valve is closed and con- 
ditions remain unchanged 
until the light beam is 
again interrupted by the 
rising pile of documents. 
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copy, up to 9 in. wide, or single-sided copy, up to 18 
in. wide. To photograph single-sided copy only, the 
camera is moved horizontally as indicated in Fig. 3, 
so that the lens is in line with the center of the mir- 
ror covering the front side of the copy, thereby pick- 
ing up only one side of the document. 

In photographing general files a lot of mixed copy 
might be encountered where, for best economy, a 
quick change from one-sided to two-sided photog- 
raphy would be required. A shift lever, extending 
from the left side of the camera, permits the oper- 
ator to select the proper setting and continue feeding 
copy with practically no break in production 
efficiency. 

An electrically operated dating and time-stamping 
device, indicating the year, month, day, hour and 
minute, is incorporated into the camera. It is driven 
by a synchronous timer motor, running continuously 
in order to have the correct time ready for indexing. 
A separate synchronous motor, marked “index 
motor” in Fig. 4, operates solenoid No. 2 at regular 
intervals so that the image of the time index is pro- 
jected, by means of mirrors, upon the film. It ap- 
pears on double-sided subjects in the middle between 
the two images and on single-sided subjects on one 
edge of the film. These two motors may be seen in 
Fig. 5. The index motor is in the upper left corner. 

A second index carries printed or typewritten tabs 
for additional indexing information pertinent to the 
copy being photographed and is projected alternatély 
with the time clock into the camera. This operation 
is performed by solenoid No. 4, also actuated by the 
index motor. The index exposure light shown in 
Fig. 4 illuminates the indexes for photographing. 


Mechanical and Electrical Features 


In the production model of the camera, reduction 
of weight was an important problem, since the frame 
had to be constructed with exceptional rigidity. Tor- 
sion and vibration had to be reduced to a minimum 
without exceeding a maximum weight of 400 Ib. 

The physical dimensions of the camera (30 in. 
high, 29% in. wide, 49 in. long) were governed by 
the maximum size of the document to be photo- 
graphed, the size of the film and the focal length of 
the lens to cover the size of the document and the 
width of the film satisfactorily. 

Early models were built with solid steel through- 
out with the exception of the camera head and drive 
pulleys, which were cast aluminum. The production 
model employs aluminum castings tied together, to 
form a rigid assembly, by means of tubular steel 
members and preloaded tension bars. This assembly 
is mounted on a structural steel base on flexible rub- 
ber mounts and the main drive motor is indepen- 
dently mounted on the base on rubber cushions. The 
outside case is aluminum. 

Six rubber casters make the camera easily mov- 
able. The total weight is 390 Ib. 

The entire camera mechanism is built as a separate 
unit so that it can be completely assembled and then 

(Continued on page 166) 
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URING the last few months of 1946 and the 
ID first few months of 1947, activity in the 

plastics industry reached new high levels in 
the output of end products. Material suppliers were 
able to eope with most of the demands of plastics 
manufacturers, as supply began to show signs of 
keeping up with demand. Notwithstanding, late 
spring and the summer months were marked by de- 
creased activity in certain phases of molding, due in 
part to the accumulation of large inventories and a 
surplus of processed goods. This situation remedied 
itself during the fall and winter months as new de- 
signs and products began to make their appearance. 


Material Developments 


There are a few new names on the roster of plas- 
tics materials, though the most significant develop- 
ments were in improved formulations of earlier com- 
positiens. Among the newcomers is a mixed cellulose 
ester, cellulose acetate-propionate (Tenite III) pos- 
sessing special qualifications of high impact strength 
and good molding qualities.! It will be competitive 
to other cellulose derivatives such as cellulose pro- 
pionate, cellulose acetate, and cellulose acétate buty- 
rate in the field of injection molded articles.” 

A promising material for the electrical industry, 
though still in experimental production, is polyvinyl 
carbazole (Polectron). Potential electrical applica- 
tiens of this plastic were reviewed by Shine, who in 
discussing its properties, cited commercial applica- 
tions as a dielectric impregnant for rolled capacitors.* 
With a dielectric constant of 3.0 and a power factor 
of 0.0005, it is competitive to other low-loss insulat- 
ing materials such as polystyrene and polyethylene. 
The polymer may be injection molded at tempera- 
tures of 220-290 C., and while higher molding tem- 
peratures are necessary than for other thermoplas- 
tics, its heat distortion point and hence operating 
temperatures are higher. Copolymerized with a 
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small amount of diallyl phthalate, vinyl carbazole 
impregnated into paper has been recommended as a 
dielectric sheet material. Optically clear film is in 
pilot-plant production for capacitor application.” 
The polyesters have continued to multiply and 
several new compounds have made their debut dur- 
ing 1947. One of the more interesting materials is 
diallyl phenyl phosphonate (Phoresin—see Table 
I), which in addition to many of the desirable char- 
acteristics of other polyesters, possesses improved 
flame resistance. The index of refraction of this 
plastic is high (1.57), and by copolymerizing with 
acrylics, vinyls, and other polyesters, it is possible 
to adjust the index of refraction to that of glass 
fibers and obtain a transparent laminate, with vir- 
tual optical disappearance of the glass-cloth rein- 
forcing layers. (See Fig. 1.) Polyallyl acetate, pro- 
duced from propylene, is also suggested as a plas- 
ticizer for other thermoplastics. The utilization of 
diallyl esters in this connection, suggests improved 
stability in thermoplastic formulations hitherto de- 
pending upon more volatile plasticizers. A partial 


—— 


Emphasis in materials was on im- 
proved formulations of standard com- 
mercial resins and on new application 
techniques. But some newcomers, 
such as diallyl phenyl phosphonate, 
polyvinyl carbazole, and blends of 
vinyl or phenolics with synthetic rub- 
ber, hold much potential interest for 
the electrical product designer. 
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polymer of allyl phthalate, dissolved in a solvent was 
offered as a laminating varnish for cloth, paper, and 
glass cloth. The laminates may be quickly cured 
under heat and low pressure. 

Considerable promise has been held for combina- 
tions of vinyl resins with synthetic rubbers, and for 
phenolic resins with synthetic rubbers, particularly 
in the field of molding. The presence of a fine 
colloidal dispersion of the synthetic rubber, buta- 
diene-acrylonitrile (Hycar), greatly augments the 
toughness and serviceability of the molded parts. 
Toughness of phenolic compositions is improved to 
such an extent in compression-molded thermosetting 
articles that it is predicted that these compositions 
will find major applications in electrical appliances 
where the breakage of phenolic parts may be a fre- 
quent occurrence. Much more will be heard of 
phenolic synthetic rubber materials. 

Likewise, the presence of synthetic rubber in vinyl 
resin compounds (for example, Geon Polyblend) 
contributes to the internal plasticization of the vinyl 
resin, with the result that a greater degree of stabil- 
ity can be achieved, without detracting from the flex- 
ibility and general excellence of these plastics as in- 
sulating materials. Interesting applications as cable 
sheathings have been evaluated, and good aging qual- 
ities reported." 

Developments in the field of polystyrene and its 
copolymers continue to dominate electrical applica- 
tions. Improved polystyrene molding compounds 
(Lustrex) made their appearance during 1947, 
offering a molding cycle faster than possible with 
earlier polystyrene formulations. In addition, the 
heat distortion temperature was raised from 79 C. 
to 88 C., and impact strength increased, while still 
maintaining excellent electrical properties.* A some- 
what novel approach to the development of piezo- 
electric qualities in plastics was investigated by ad- 
mixtures of finely divided piezoelectric crystals with 
polystyrene as a sealant.® 

While the exact formulation is not identified, one 
material manufacturer announced late in 1946 the 
availability of a new cross-linked polystyrene com- 
pound well suited to ultra-high frequency applica- 
tions (Textolite 1422—see Fig. 2). With an ASTM 
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Fig. 1—The new diallyl phenyl phosphonate resin (Phore- 
sin) is characterized by a high index of refraction making 





possible glass-cloth laminates of unusual transparency. 
Note transparency of Phoresin laminate, as shown by the 
slab at the left, contrasted with a conventional glass-cloth 
laminate at the right. Each laminate contains 10 layers 


of glass cloth. 


Table I—Properties of a Typical Diallyl 
Phenyl Phosphonate Copolymer 


Property 


Tensile strength, psi 
Compressive strength, psi 
Flexural strength, psi 


Impact strength, ft-lb/in. 
of notch 


Rockwell hardness 
Distortion under heat 


Flammability 


Water absorption 


Dielectric constant: 1 ke 
1 me 


Power factor: Lke 
1 me 


Dielectric loss: 1 ke 


Visible light transmission 


Haze 


Sp. gr. 


N p® (refractive index) 


M-4060* 


10,500 
(9,800-11,350) 


15,100 
(14,600-15,500) 


14,900 
(14,200-15,450) 


0.29 
(0.27-0.32 


M-99.9 


(M-87-103) 


148 F 
(142-157 F) 


Self-extinguis' in zg 


1 min. 46 sec. 


0.71% 
(0.68-0.73%) 


3.88 
3.69 


0.0136 
0.013 


0.053 
0.048 


95% 
(94-96%) 


1.17% 
(0.85-1.7%) 


1.229 
1.5176 


* M-4060—A-copolymer containing 40 per cent diallyl phenyl 


phosphonate (Phoresin) and 60 per cent of vinyl acetate. ( 


iallyl 


— phosphonate liquid monomer shows ———— & copo- 


ymerization with other monomers, including: Methyl me 


crylate, 


— acetate, diallyl phthalate, diallyl succinate, diallyl oxalate, 
a 


various unsaturated alkyd resin mixtures.) 


Source: Victor Chemical Works. Tests based on ASTM and other 


standard methods. 





heat distortion range of 105-113 C., it lends itself to 
higher operating temperatures than the usual ther- 
moplastics. Parts may be machined with a high 
degree of precision. The specific gravity is 1.05 (ap- 
proximating that of polystyrene), flexural strength 
of 15,000 to 18,000 psi; dielectric constant of 2.5; 
and power factor of 0.0006 to 0.0009 at 3000 mc. 
Air-wound coil supports, rigid co-axial spacers, and 
stand-off insulators are suggested uses. 

Considerable attention has been given to styrene- 
base potting resins for fully -enclosing circuit ele- 
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ments. One of these developed at the National 
Bureau of Standards has the following formula: 


2,5 dichlorostyrene 

Poly, 2,5, dichlorostyrene 

Styrene monomers 

Polystyrene 

Hydrogenated terphenyl ; 
Solution with 60% divinyl benzene 0.5% 


The presence of the polymers reduces the total 
volumetric shrinkage after cure to 8 per cent. Very 
low power factors enable this composition to be em- 
ployed satisfactorily at high frequency, and at the 
same time, the total émbedding of circuit elements 
protects delicate parts against rough handling.* 

In reviewing other possibilities in potting com- 
pounds, attention has been drawn to thermosetting 
dispersions of very finely divided polyvinyl chloride 
copolymerized with a cross-linking agent in a liquid 
plasticizer. These compositions are quite fluid and 
when heated may be made to gel in situ, filling voids 
and spaces within coil forms or similar articles. The 
plasticizer dissolves the finely divided vinyl resin 
particles at higher temperatures. Flexibility may be 
readily controlled by the percentage of plasticizer as 
a dispersant, rubber-like qualities being easily at- 
tained. While these compositions do not have the 
outstanding excellence of dielectric properties as do 
polystyrene formulations they are quite acceptable 
for most applications. 


* The commercial manufacture of this resin has currently been an- 
nounced 4 the potions Alkali Works (Inc.). 
_ The = aol Report Section, National Bureau of Standards, Wash- 
has made available a report incorporating three papers 
on the ‘aol, preparation, application and performance of 
NBS casting resin as presented at a technical symposium held in 
Washington on October 16. 


NTERESTING example of plastics design is shown 
in this phenolic housing for the new compact 


Motorola Model 67F11 radio-phonograph (15% x 14% 


x 8% in.). The housing consists of only two parts— 
the cabinet itself and the lid—each molded by a single 
operation of the press. The cabinet involved some 
intricate design problems. Note how the lugs and 
bosses for installation of the record changer and radio 
chassis are molded in to cut down assembly costs. 
Wall sections are made of sufficient thickness to pro- 
vide necessary strength and rigidity. The instrument, 
incidentally, uses a “pancake-type” polyethylene-in- 
sulated loop antenna. 
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Vinyl resin compounds have been put to a very 
interesting use in waterproofing electrical connec- 
tions on a multi-prong contact plug."! Thermoplas- 
tic meltable compounds have been cast into place 
surrounding the connections and uniting many loose 
ends into an integral assembly. The silicone resins 
in conjunction with silica aerogel have also been 
used to seal-in electrical spark plug terminals.'* 
Higher temperatures and longer cure times would 
characterize the setting of silicone resins. 


Phenol-Aldehydes 


A new group of phenol-aldehyde resins (Synco 
resins) with interesting characteristics was an- 
nounced. Outstanding among these properties are 
rapid cure and the lack of evolution of volatiles dur- 
ing polymerization, Several types are available, 
including resins for laminating, impregnating and 
coating, bonding resins, and casting resins. Rate of 
shrinkage during casting is said to be very low in 
comparison with normal shrinkage. Greater admix- 
tures of plasticizers than with standard phenolics 
can be used thus making it possible to produce mate- 
rials of unusual flexibility. 

Experimental developments indicate that the flex- 
ibility of polystyrene has been improved through 
interpolymerization with fumaronitrile. In thin tapes, 
the brittleness is considerably reduced.’* Thin tapes 
and foils for electrical insulation find the polyethylene 
and special polyvinyl films to be more mechanically 
acceptable. 

Of course, the better known cellulose acetate foils 
find important usages in this same field. Fig. 3 il- 
lustrates an application to dry electrolytic capacitors, 
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Fig. 2—Special formulations of cross-linked polystyrenes 
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Fig. 3—Cellulose acetate foil finds continuing im- 


have been developed for ultrahigh-frequency insulating portant use in increasing serviceability of dry elec- 


components. Typical parts made of Textolite 1422. 
and under life test conditions, the superiority over 
Kraft paper insulators is quite marked. 

The continuing developments in the field of sili- 
cone resins and their electrical applications are re- 
plete with a wealth of data which practically places 
these insulating compounds in a class by themselves. 
Thermal stability at very high and low temperatures 
has been remarkable, when one considers the limita- 
tions of organic insulating materials. Very informa- 
tive surveys of the behavior of silicone rubbers at 
elevated temperatures, and on the absence of age em- 
brittlement under these conditions, have been pre- 
sented.’ Important gasket seals for 24-inch search- 
lights have been successfully produced from silicone 
rubbers. Heat resistance up to 400 F. was required 
as well as resiliency at —30 to —40 F. 

During 1947 there were several noteworthy devel- 
opments in the technique of processing plastics mate- 
rials which will ultimately influence their designs and 





trolytic capacitors. 


their applications. Most significant is the appear- 
ance of a modified injection molding machine for 
handling conventional thermosetting molding com- 
positions such as phenolic and urea resins. This 
machine, manufactured by Rockford Machine Com- 
pany, embodies an accurate metering device and pre- 
forming means for compressing the charge of mold- 
ing compound into a tablet.* Then, as the previous 
charge is undergoing cure in the mold, the next 
charge in tablet form is fed to the space between a 
pair of high-frequency electrodes and preheated. At 
the start of the next molding cycle the preheated 
material drops into the path of the plunger and is 
forced into the mold cavities. The entire operation 
takes place automatically and very short cycles are 
achieved, making it possible for thermosetting mate- 


* The desi 
awards in the 9th Annua 
Design Contest. 
description. 


of the machine received one of the prize-winning 
EvectricaL MANUFACTURING Product 
See p. 128, October 1947 issue for a detailed 




































OR THE reader’s convenience, the 
following check list provides ref- 

erence to articles on plastics and 

related subjects that appeared in 

ELecTRICAL MANUFACTURING during 

1947: 

“Plastics Trends in 1946 Point to 
Major Electrical Applications,” 
John Delmonte, p. 92, January 

“Accelerated Thermal Ageing Tests 
on Silicone Insulation,” G. L. 
Moses, p. 118, January 

“An Appraisal of Polystyrenes in 
Electrical Applications,” W. C. Gog- 
gin, p. 83, February 

“Metal Coating of Plastics by Vacu- 
um Evaporation Techniques,” F. C. 
Benner, p. 107, March 


“Precision in Temperature Control 
Comes to the njection Molder,” 


p. 86, April 





“Waterproofing Electrical Connec- 
tions,” W. A. Matthews, p. 118, 
April 

“Look to Silicone Rubber for New 
Design Possibilities,” p. 98, May 

“Progress Report on Navy-Sponsored 
Silicone-Glass Laminates Program,” 
p. 102, May 

“SPI 1947 Plastics Show in Review,” 
p. 86, June 

“Cellulosics in Your Electrical Prod- 
uct Design,” E. K. Cliver, p. 93, 
June 

“Cold-Molding Materials May Solve 
Your Plastics Selection Problem,” 
B. F. Hantz, p. 80, July 

“Factors in Choosing Electrical In- 
sulating Materials,” S. W. Place, 
p. 81, August 

“Styrene-Base Potting Resin,” p. 120, 

September 





“Automatic Thermosetting - Plastics 
Transfer-Molding Machine,” p. 128, 
October 

“New Directions in Electrical Insula- 
tion Research,” p. 79, November 
A pictorial survey “Plastics Appli- 

cations in Electrical Product Design” 

appeared in March (p. 100), August 

(p. 100), and November (p. 102). 
Various new plastics materials’ and 

formulations are reviewed regularly 

in EvectricaL Manuracturinc’s New 

Materials and Parts section. Reviews 

of several materials mentioned in this 

article appeared as follows: Geon 

Polyblend (p. 198, October 1947); 

Melmac 1502 (p. 150, December 

1947); Synco and Syncast (p. 122, 

December 1947); Tenite III (p. 180, 

October 1947); and Textolite 1422 

(p. 158, November 1946). 
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tials to compete with thermoplastics in production 
times, 

While high-frequency preheating continued to win 
additional acclaim for its usefulness in aecelerating 
the molding cycle and for the improved quality and 
more uniform cure of thick molded articles, a new 
method of preheating by live steam was introduced 
earlier in the year.15 As expected, improved flow of 
molding compound was occasioned by the presence 
of more moisture in the molding material, though it 
was also experienced that molding cycles could be 
materially shortened and cure more rapidly effected 
through this novel technique of preheating. 

An increasing amount of attention is being given 
to metallizing the surfaces of plastics materials. 
There are two objectives in mind—one of them 
being enhanced decorative qualities while the other 
is concerned with electric conductivity aspects. Metal 
coating of plastics by vacuum evaporation techniques 
affords means of applying metals such as aluminum, 
copper, gold, silver, and zinc. A very high vacuum 
of 10-4 to 10-5 mm of mercury is developed, and the 
work to be plated is mounted about 12 to 24 in. from 
the filament supplying heat to the metal to be evap- 
orated. Plastics offer some difficulty in gassing 
slightly under high vacuum which may affect quality 
of the deposited coating.1® It is expected that the 
large field of application of metal films to plastics 
will lie in the manufacture of capacitors, utilizing 
thin plastics foils, and in shielding purposes. 

The printing of electrical resistors and other cir- 
cuit elements upon the surfaces of plastics presages 
a new era of embodying complicated circuit elements 
within a limited space and at a very economical pro- 
duction rate. This development finds origin in the 


Hercules Powder Company 


Fig. 4—Multiple-color extrusions of Lumarith cellulose 
acetate plastic are used as fluorescent light shields. 
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application to the tiny generator-powered proximity 
fuse of World War II fame, and plastics materials 
have continued to play an important part in the con- 
tinuing progress of this technique. A silk or metal 
screen coated with polyvinyl alcohol and sensitized 
with potassium dichromate serves as the stencil 
through which the conductors are printed, after the 
desired pattern has been developed. A heavy ink 
prepared from powdered graphite and powdered 
mica establishes the circuit elements on a rugged 
nonconductive base such as porcelain, plastics, or 
laminated paper.17 The printing of wire and circuat 
components on insulating materials will find immedi- 
ate use in special electronic equipment where rugged- 
ness and small size are imperative. 

This has already been manifested in another way, 
where a plastics radio housing has been produced 
with integral electrical circuits. The radio cabinet 
and its insulating panels is molded in a conventional 
fashion with grooves and channels establishing the 
desired flow pattern for the electrical circuit. Molten 
metal is sprayed over this panel by the metallizing 
spray process. The exeess metal is milled off the 
surface leaving deposits of controlled thickness in 
the. channels or grooves. These deposits form the 
circuit and so the need for complicated wiring as- 
semblies is minimized and costs are reduced.18 The 
sprayed conductors are protected by an appropriate 
lacquer. In these and other ways, new techniques 
have been evolved for increasing the usefulness of 


plastics to electrical manufacturers. 

There is actually no real limit on the number of 
applications of plastics in electrical product design. 
From the smallest insulating strip to largé molded 

(Continued on page 172) 


Tennessee Eastman Corp. 


Fig. 5—This shows extruded tubing of cellulose ace- 
tate butyrate (Tenite Il) used in a similar application. 


85 





































precise dimensional limits. 
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New Graphite Developments 
for Electronic Applications 


L.. L. WINTER and F. L. ALEXANDER 
Research Laboratories 
National Carbon Company, Inc. 


increased rapidly in recent years because of 

the favorable physical and electrical properties 
combined in this material. It has been employed as 
anodes in various types of tubes; as electrodes in 
fluorescent and neon tubes; as anodes, baffles and 
grids in mercury-arc rectifiers; and for many other 
applications associated with the electronic tube in- 
dustry. Recent advances in the purification and 
physical strength of graphite have made it even more 
valuable as an anode material. Since requirements 
for vacuum tube anodes are rigid, both the general 
properties needed in good electronic materials and 
the improved properties of a new electronic graphite 
will be reviewed in some detail. In those cases 
where accurate data are available, comparisons will 
be made with other materials used for similar 
purposes. 


Tin USE OF graphite in electronic tubes has 


Required Properties 


In order to insure satisfactory results any material 
used as an anode or other active component in an 
electronic device’ must possess to a greater or lesser 
degree the twelve properties listed in Table I. 

The extent to-which a material possesses these 
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properties determines the degree of its suitability for 
electronic devices, and the final proof of the material 
rests in its performance in the specific application. 
No commercial anode material possesses all the nec- 
essary properties to the most desirable extent, but 
several materials, namely : Graphite, nickel, tungsten, 
molybdenum, tantalum and iron have proven suf- 
ficiently satisfactory under service conditions to be 
widely used. Iron and nickel are eliminated from 
consideration when high temperature applications 
are discussed, however,.because of their low melting 
points. 

In the first eight properties tabulated little further 
improvement is possible in graphite anodes beyond 
the basic qualities inherent in elemental carbon; in 
the last four properties, however, enough advances 
have been made to produce a new type of graphite 
that closely approaches the ideal requirements for 
an anode. 

The degree to which carbon or graphite possess 
the several required properties will now be exam- 
ined in detail, with the examination limited to the 
latest and most advanced type of electronic graphite. 

The advantages most valued in graphite for anode 
purposes are its high radiating capacity, high thermal 
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Value of graphite in the design of anodes and associated electronic parts is here ana- 


lyzed through an examination of a new advanced material characterized by increased 
mechanical strength, lower gas content, elimination of dust, and purity approaching 
the spectroscopic. Properties of anode materials in general are also reviewed. 


conductivity, low coefficient of expansion and lack 
of melting point? even at temperatures of the carbon 
arc. Efforts to improve graphite anodes have been 
directed mainly toward lowering the gas content, 
increasing strength, eliminating dust and improving 


purity. 
Thermal Properties 


Thermal Emissivity. Any anode material must be 
an excellent thermal conductor since considerable 
radiant energy is released by the anode when the 
electrons from the emitter impinge upon it. This 
radiation is liberated as thermal energy at the anode 
surface. Since graphite closely approaches an ideal 
black body, it has nearly ideal radiating conditions. 
Graphite has an almost constant emissivity, being on 
the order of 0.87. No other anode material ap- 
proaches graphite in this characteristic. Comparative 
values for molybdenum, tantalum, tungsten and 
graphite are shown in Table II. 

Thermal Conductivity. In addition to the ability 
of the anode material to radiate energy rapidly, it is 
important that this material also be able to. conduct 
the energy away from the point of electron impinge- 
ment, thus eliminating excessively high surface tem- 
peratures which might result in secondary or back 
electron emission. The high thermal conductance of 
graphite minimizes the danger from those local hot 
spots often found in metal anodes as a result of thin 
areas in the metal or concentration of the electron 
stream. (See Table III.) 

In graphite the highest conductivity is found in 
the direction of extrusion in the case of extruded 
pieces and perpendicular to the molding force in the 
case of molded sections. These differences (of a 


Table I—The Twelve Basic Properties 
Desirable in Anode Materials 


Thermal Properties 
‘ (1) High thermal emissivity 
(2) Moderately high thermal conductivit 
(3) Low coefficient of thermal expansion Citcssshiesed 
stability) 
(4) Low vapor pressure 
(5) High melting point 
Electrical Properties 
(6) Good electrical conductivity 
(7) Non-emission of electrons at maximum operation 
tem ture 


Mechanical te oe 
(8) High modulus of elasticity 
(9) Moderately high strength even at elevated tem- 

peratures 
(10) Machinabletoclosedimensionsandintricateshapes 

Chemical Properties 

(11) Low gas content and absence of impurities 

(12) Resistance to chemical action 
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second order of magnitude) are due to orientation of 
the particles perpendicular to the applied pressure 
during the initial formation of the plastic mix in the 
manufacture of graphite. 

Thermal Expansion. It is very desirable to main- 
tain a constant dimensional relationship between the 
various parts of a tube during service, for any change 
in these relationships tends to alter the tube charac- 
teristics. Frequency changes, for example, are encoun- 
tered when the distance between cathode and grid or 
anode are altered because of expansion. Graphite 
displays a distinct advantage over other materials in 
this respect because its low thermal expansion gives 
it almost constant dimensions over wide temperature 
ranges. (See Table IV.) 

The average linear coefficient of thermal expansion 
for electronic graphite from 0 C — 1400 C is calcu- 
lated by the following equation : 

at = (a, + 0.018¢) 107 
where a; = average linear coefficient of thermal ex- 
pansion, 0-t°C, and where 
a) = coefficient of thermal expansion at 0 C 
t = temperature in deg C 
For electronic graphite, a, = 28.8 





Table 1l—Thermal Emissivity of Various 
Anode Materials at 1000 C. 
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Note* All emissivity values for metals were determined at a wave- 
length of 0.665 microns. See the bibliography at the end of the 
article for source references indicated in this and in the following tables. 


Table 111—Thermal Conductivity of Anode 
Materials at 100 C. in watts/em.?/°C./cm. 
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Table IV—Average Linear Expansion of 
Anode Materials at 20 C. in Inches/Linear 
Inch x 10° 
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Table V—Comparison of Vapor Pressure 





Table VI—Melting Points of Anode 


with Radiated Energy of Anode Materials Materials 
ere | os pt Se RT 3652 CG, to 3697 C. sublimes 
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| energy Vapor UN. 5.2. 5. 35.0 Swe aes .. 2620Q., 
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vapor pressure with temperature of anode materials 
are shown in Table V and Fig. 2. 
: Pr Melting Point. The melting point of the anode 
The actual thermal expansion of an electronic material (See Table VI) must be appreciably higher 
graphite article is calculated from the equation: than the maximum operating temperature of the tube 
Lt = L, (1 + at) in order to prevent softening, crystallization and dis- 
where < =o Tenge: at: Gempesntate t Sy 008 Le tortion. Since anodes often operate at relatively high 
pengeh at . 42 ; : temperatures, sometimes as high as 1300 C, high- 
y ¥ or 2 wea The si oa ooo the anode melting-point materials are necessary for most anode 
matertal = Spertant mace & indicates the extent to applications. Graphite, tantalum and molybdenum 
which the material will volatilize and condense on ; : : 
: ; ' are quite acceptable in this respect. 
the various inner parts of the electron tube while the 


Graphite 253.0 7x 10-4 2400 

Tantalum 19.0 | 9x is’ Saas ate the same amount of energy tantalum must be 

enone ~ a 7 heated to 2527 C. At this temperature its vapor pres- 

Graphite 92.0 7x 108 1800 sure is 6 x 10° mm of mercury. This characteristic 

Tantalum 6 0 6 x 10-0 1800 ses . 

aa a ell 2° 6 1. 10° 1500 is so useful that the radiation capacity of metal 
anodes has often been increased by giving them an 

Graphute ; 24.0 | 3x 10-1 1200 application of carbon or graphite on their exterior 

Tone 2 oa pod surfaces. Comparisons of the radiation capacity and 

Molybdenum | 24.0 | 3x 10-6 1830 ei I pace} 





anode is operating at elevated temperatures. If vola- Electrical Properties 

tilization is excessive, vapor condensing on insu- Electrical Conductivity. The materials used for 

lators and conductors may cause shorts, tube punc- anodes and radio tubes must be good electrical con- 

tures, and other electrical and thermal disturbances. ductors, and the conductivity of graphite is suf- 

Low vapor pressure is therefore a desirable property ficiently high to compare favorably with other high 

in anode materials. Boe i melting-point materials and to permit its use in all 
Although the vapor pressure of graphite* is some- applications where good conductivity is essential. In 


what higher than that of tantalum or reas ‘i some high frequency applications it is more satisfac- 
indicated by the curves on Fig. 1, it is still sufficiently tory than are metals, since undesirable skin effects 


low to permntt the use of graphite c all types of tubes. are not noticeable on graphite anodes. A comparison 
Here radiation comparisons 7 of interest, for at of the electrical conductivity (specific resistance) of 
the same radiation level graphite would operate at a high-seltine-point anode materials is shown ‘on Fig 
much lower temperature and have an appreciably 3 and Table VII. 


lower vapor pressure than would the other anode Electronic Emission. In a vacuum tube it is desir- 
materials. For example, graphite will radiate 24 aie to permit electron flow only from the cathode to 
watts/sq cm at 1200 C. and at this temperature has 4 the anode. If electrons are emitted from a source 
vapor pressure of 3 x 10-"* mm of mercury. To radi- other than the cathode, as for example from the grid, 
the main electron flow is disturbed and the properties 





* These data were calculated using the experimental equation given 


by A. L. Martin and F. J. Norton, Journal of American Chemical of the tube are modified. To prevent emission from 
i 5, 431, (193 and incorporating thermodynamic function : nae 
society Sued trom KK. Kelly, U.S. Bureau of Mines Bulletin 383, | other parts of the tube it is necessary to keep the 





Table Vil—Electrical Conductivity of Anode Materials in microkm/cm.’ 























Temp. K Temp. C Molybdenum’ Tantalum’ Tungsten!” Temp. C Graphite® 

300 27 5.78 5.64 25 980 
1000 727 23.9 25.70 875 800 
1200 927 29.5 32.02 1005 825 
1400 1127 35.2 38.52 1055 840 
1600 1327 41.1 67.6 45.22 1180 860 
1800 1527 47.0 74.1 52.08 1245 870 
2000 172 53.1 80.5 59.10 1300 880 
2200 1927 | 59.2 86.9 66.25 1390 905 
2400 2127 65.5 92.9 73.55 1530 930 
2600 2327 71.8 99.1 81.0 

2R00 2527 78.2— 105.0 88.5 

3000 ~ * 2027 | 96.2 
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pressure, mm of mercury 


Vapor 











300 1800 1700 





1900 2100 2300 
Temperature ,C 


2500 2100 2900 


Fig. 1—Vapor pressure characteristics of graphite 

compared with those of other anode materials. (Ref- 

erence numbers apply to sources listed in the bibliog- 
raphy at the end of the article.) 


temperature low enough so that electrons are not 
emitted from undesirable sources. Graphite has a 
high work function and consequently emits electrons 
only at high temperatures, which means there is no 
possibility of electron back-flow at the temperature 
encountered in tube operation. Comparative work 
functions of several anode materials are listed in 
Table VIII. In this table the work function in volts 
is defined as V =W representing the voltage poten- 
e 

tial necessary to pull an electron away from the 
graphite surface, where V = the potential required 
to pull out the electron, WW = the work done to pull 
out an electron, and e = the charge.™ In this table 
it will be observed that the most chemically active 
elements have low work functions and the more inert 
elements have high work functions. 


Mechanical Properties 


Modulus of Elasticity. A high modulus of elas- 
ticity is important to minimize vibrations which often 
cause microphonic effects. Graphite is relatively free 
from vibrational effects, and even thin sections will 
dampen rapidly to give a minimum distortion pattern. 
The modulus of elasticity parallel to the grain of fine- 
grained molded graphite is 1,200,000 psi, and per- 
pendicular to the grain is 750,000 psi.® 

Strength. Although graphite has a lower mechan- 
ical strength per unit of thickness than metals, it 
does have sufficient strength to meet adequately the 
requirements for construction materials in electronic 
tubes; and since it is less dense than the metals it 
can be used in larger sections and still have advan- 
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Fig. 2—Graphite is characterized by a high radiation 
capacity, as is indicated in this chart. 


tages in weight. Most good grades of graphite will 
remain almost completely free of strains regardless 
of the heat treatment, will absorb severe thermal 
shocks without cracking or spalling, and will main- 
tain their strength over wide temperature ranges— 
much above those encountered in tube operation. 

In the strength of graphite anodes, however, we 
have factors which are dependent upon controls in 
manufacture rather than upon inherent character- 
istics of the carbon element, and this has enabled the 
fabricator of carbon products to improve his mate- 
rial with special reference to the stress encountered 
in electronic use. The stocks originally employed for 
anodes were drawn from general graphite materials, 
but research-and development efforts have now pro- 
duced special gfaphite more attractive for the par- 
ticular requirements found in electronic applications. 

Much of the work that has gone into development 
of the new advanced electronic graphite was devoted 
to producing exceptionally fine-grained material with 


Table VIII—Work Functions of 
Various Elements"! 


Work func- 
tion, elec- 
tron, volts 


Work funo- 
tion, elec- 
tron volts 


Element . Element 


Platinum 


Tungsten 
Graphite 
Mercury 
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high strength qualities. A fiber stress of around 
4000 psi is now typical in this material. 

Strength is an important consideration for there 
is a correlation between the erosion resistance and 
the strength and fine-grained structure of graphite. 
Moreover, tube size can be reduced by the use of 
stronger graphite, for thinner sections may be em- 
ployed and these will permit more economic use of 
tube space and smaller companion parts. Stronger 
stocks also help to eliminate harmful dusting of 
graphite parts which are subjected to electron bom- 
bardment, and enable the manufacturer to use thin- 
ner anode sections that are more easily degassed. 
Furthermore the new fine-grained graphite is free 
from pits, laminations or cracks and will permit 
much higher voltages without disintegration since 
there is much less erosion under electron impact. 

Machinability. There is also a correlation between 
a fine-grained structure and the machinability of 
graphite, for the finer grain permits closer tolerances 
and thinner walls. With proper equipment graphite 
can be machined to very close tolerances and in in- 
tricate shapes, but special techniques must be em- 
ployed. Wall thicknesses should generally be main- 
tained at no less than 0.05 in. to insure sufficient 
strength to prevent crushing during, assembly. 


Chemical Properties 


Gas Content and Absence of Impurities. Compari- 
sons of the impurities in radio grades of molybde- 
num, tantalum and graphite are shown in Table IX. 
Many of these impurities are gas generative, though 
not to as great an extent in tantalum and molyb- 
denum as in graphite. Tantalum and molybdenum 
have the ability to absorb gases at various tempera- 
tures, which is an advantage since usually no addi- 
tional getter is required in the tube. A disadvantage 
is observed, however, particularly in the case of tan- 
talum, because of its tendency to absorb gas at one 
temperature and liberate it at some higher tempera- 
ture.1% 18 

Low gas content in graphite anodes is dependent 
to a large extent upon the low ash content and puritv 
of the graphite, and particularly the quantity of cal- 
cium present. Comparison of anodes having a high 
ash content with relatively pure anodes reveals that 
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Fig. 3—The electrical conductivity of graphite 

compared with that of other high-melting-point 

anode materials. (Reference numbers apply to 

sources listed in the bibliography at the end of 
the article.) 
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the impure anodes not only are more difficult to 
degas but also release a much larger quantity of gas 
during the desorption process. A study of the char- 
acteristics of the ash constituents has led to the con- 
clusion that calcium, in the form of its compounds, 
i. e. calcium oxide, calcium hydroxide and calcium 
carbide, is the principal offending element. 

The purity of the electronic grades has been 
greatly increased in the last few years. For exam- 
ple, the ash content has been decreased from 0.10 to 
an average of 0.015 per cent for most grades of elec- 
tronic graphite, and the new electronic graphite dis- 
cussed in this paper has carried impurities down to 
below 0.003 per cent, with the objectionable con- 
stituents in the ash, such as calcium, decreased from 
0.02 to less than 0.002 per cent; consequently ex- 
cellent progress has been made in dcreasing the gas 
content of the new electronic graphite. 

Most of the carbides in graphite are stable (see 
Table X) and at room temperatures are retained in 
the graphite as carbides. Examination of the ther- 
mal properties of these carbides discloses the nature 
of the unique difference in the action of calcium in 
comparison with that of the other elements present 
in the ash. 

Under conditions used to outgas graphite radio 
tube anodes, reactions are as follows: 

500°C 
A. Ca(OH), ——— CaO + H,O 
1000°C 
B. CCQ? Ca. 4+-CO, 
1000°C 
C. CaO + 3C ———> CO + CaC, 
Reaction C proceeds slowly at 1000 C and rapidly 
at 1400 C. This subsequent evolution of carbon 
monoxide contributes greatly to the loss of vacuum 
in outgassed tubes with graphite anodes. 

The new electronic graphite now available has 
virtually eliminated calcium and in its purity closely 
approaches spectroscopic graphite, which has im- 
purities of only about 1 part per million. This per- 
mits a high vacuum to be maintained over a long 
period. 

In service, vacuum tube anodes of the earlier 
grades of graphite showed tendencies to lose fine 
dust particles, which caused difficulties. Not onlv 
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did they tend to “poison” the filaments, but graphite 
dust — deposited on the glass bulbs — frequently 
caused unsatisfactory appearance and irregular dis- 
sipation of heat. In extreme cases, bulb distortion, 
or even puncturing, resulted. 

Various procedures have been tried by tube manu- 
facturers in an effort to remove the dust or prevent 
its release during service. None of the techniques 
has proven entirely satisfactory — partly because 

- basic graphite for the earlier grades was too weak to 
withstand conditions encountered at high currents or 
high voltages. The new electronic graphite has prac- 
tically eliminated dust as a serious handicap because 
the basic material is now stronger, more firmly 
bonded, and definitely cleaner. Anode surfaces are 
cleaned to remove dust from the pores and loosely- 
held particles from the surface, leaving a smooth 
layer of firmly-bonded particles which are highly re- 
sistant to erosion during service —even at higher 
voltages. New machining techniques have mini- 
mized mechanical formation of dust. High purity 
is maintained by almost surgically-clean handling, 
wrapping and shipping, and the anode is ready for 
use without further conditioning. 

Chemical Resistance. Graphite is highly resistant 
to chemical action. The material is relatively inert 
to most solvents, acids and bases. Only a slight re- 
action occurs when graphite is immersed in hot, con- 
centrated, sulphuric or nitric acid, or in chlorine or 
hydrofluoric acid. Organic liquids or vapors may be 
adsorbed by graphite, although adsorption is not 
great. Hydrogen-containing organic compounds are 
completely removed from carbon during graphitiza- 
tion, and no evidence indicates the presence of 
any hydrogen-containing organic compounds above 
1200 C. 

Graphite can be heated to 550 C. in air without 
appreciable oxidation. Temperatures may be car- 
ried to several thousand degrees in a non-oxidizing 
atmosphere. 

The purity of graphite materials is controllable, 
and chemical resistance increases with increasing 
purity. Since the new electronic graphite is virtually 
spectroscopic in purity, its chemical resistance is sub- 
stantially the same as that of pure elemental carbon, 























































Table IX—Analysis of Various Anode 
Materials® by Spectrographic Methods 
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Table X—Melting Point and Stability of 


Carbide Forming Elements in the 





Graphite Ash" 
Stability 

Element M.P., C in moist air 
Vanadium Carbide 2810 Stable 
Iron Carbide 1837 Stable 
Titanium Carbide 3140 Stable 
Silicon Carbide > 2700 Stable 
Boron 2350 Stable 
Calcium Carbide 2300 Unstable 





which is immune to the action of any chemicals re- 
leased in tube operation. 
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Deere Product lestans 


Machine for Automatic Polishing and Etching of Metallurgical Specimens 


for Microscopic Examination 


This machine does in minutes, even in seconds, what 
formerly required hours of tedious hand work. In- 
stead of mechanical polishing by holding the specimen 
against a polishing wheel or disk, electrochemical 
methods are used. The small specimen is sawed and 
ground to size, then clamped under the vertical elec- 
trode in the center of the flat table-top of the machine. 
The specimen rests upon a plate in the center of which 
is an opening | sq cm in area. Through this opening 
an electrolyte solution is washed against the specimen, 
under pressure from an all-glass pump in the machine 
base driven by a small capacitor-start-and-run motor, 
vertically mounted. This type of motor is used for 
its freedom from fire hazard. Currents under com- 
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plete control and automatically applied are passed 
through the vertical electrode, the specimen mounted 
below it, and the electrolyte forced against the face 
of the specimen. For polishing d-c is used, for etching 
either d-c or a-c. The operator sets the controls be- 
fore starting the operation. On the panel above and 
behind the work table-top are a voltmeter (top), an 
ammeter for each polishing or etching part of the 
cycle, and dials for automatic timers and tap switches 
to adjust the current to be applied. Operator must 
hold two switches closed, requiring use of both 
hands, safeguarding ‘against contact with the exposed 
electrode. Designed by C. W. Hangosky. Manu- 
factured by Central Scientific Company. 
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Automatic Heavy-Duty Centering Reel 


Moter-driven to permit continuous and smooth 
handling ef strip stock, wire, and other materials. 
Motor is 14% hp, 220/440 volt, 3 ph, 60 cycle, 1200 
rpm. Coil capacity is 2500 lb, maximum width 18 in., 
maximum OD 40 in. The coil is automatically cen- 
tered by toggle action, operated through a handwheel. 
Can be supplied also with expansion from 14% to 1814 
in. or from 1744 to 22% in. May be equipped with 
brake. F. J. Littell Machine Company. 


Electronic Repeat-Cycle Timer for Process Control 


Independently variable on-and-off intervals ranging from 0.1 sec 
to 4.0 min are obtained by the discharge of a condenser through 
potentiometers along an exponential curve. Only a portion of the 
curve is used, however, in order to secure stability of 
time interval regardiess of wide variations in line 
voltage, temperature and other factors. Only one 
tube is employed, a twin triode. Applicable in process 
control, life testing and other laboratory operations. 
G. C. Wilson & Company. 


Plug-In Type of 

Induction Heating Unit 
A bench-type of induction heater for 
plugging into any 120-volt a-c line, with 
an output of 750 watts at 450 kc, de- 
signed especially for silver brazing and 
soldering, but equally useful for harden- 
ing, annealing and forging jobs within 
its capacity. High-frequency power is 
obtained trom an electronic oscillator. 
No water-cooling is used. The picture 
shows the heater brazing bellows as- 
semblies. Inductors, needing no water, 
can be made as needed from tubing or 
wire, in one- or multiple-turn forms. Will 
operate continuously at full load for 
mass production work. TOCCO Divi 

sion, Ohio Crankshaft Company. 
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Radio Receiver Built inte Wall 


Here is a 5-tube superheterodyne which can be readily 
installed in a wall between studding, either in new 
or standing construction. The chassis is housed in 
a steel box 614x9°4x37 in. deep which can be swung 
out and down on adjustable hinges to facilitate serv- 
icing. Panel measuring 71% ¢xll1%.¢ in. is of plain 
masonite or Catalin plastics with a choice of colors 
to permit harmonizing with room decoration. Intend- 
ed as an auxiliary set for ‘installation in kitchens, 
bedrooms, children’s rooms and workrooms in homes 


and elsewhere. Flush Wall Radio Company. 














































Automatic Washer with Fluid Drive 


Mechanism in the lower part of the cabinet of the 
Coronado washer includes motor, Mallory timer and 
Dole water control. Above is the tub in normal, ver- 
tical position and the one-piece aluminum agitator. 
Hydraulic drive eliminates gearing and avoids over- 
loading the motor. Due to cushion-mounting and 
special provisions for balancing, the machine need 
not be bolted down. The spin-dryer at 650 rpm 
removes as much as 78 per cent of the water from 
the clothes. Controls permit automatic operation or 
may be used for manual control at any time. Cabinet 
stgnds 36 in. high, 2814 in. square. Washes 8 to 10 
lb of clothes in a complete cycle of 28 min. Requires 
12 to 15 gal of hot water per loading, including hot 
rinse spray. Styled by Brooks Stevens. Distributed 
by Gamble-Skogmo, Inc. Produced by Beam Manv- 
facturing Company. 











Automatic 3-mm Movie Camera 


A tiny motor, fed from a dry battery within the 
camera, drives the film continuously until stopped by 
the operator. Remote control is readily obtainable. 
Visual indicator on control panel shows at a glance 
the condition of 
battery. De Mor- 
nay-Budd, Inc. 







The control panel on the right side 

of the camera is shown above. On 

panel are speed control, remote con- 

trol outlet, battery test indicator and 
footage indicator. 


Here are shown the film 

magazine and the dry bat- 

tery which powers the 
motor driving the film. 
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Folding Flatiron for Travelers 


This folding travel iron has a thermostatic temperature 
indicator with scale divisions marked with the names of 
various kinds of fabrics. The handle is of black phenolic 
plastics molded on a steel bale. When raised from its 
folded position the handle is held by a simple thumb 
latch. The terminal pins for the plug are offset at one 
side. Rated at 375 watts, the iron weighs less than 214 lb 
and folds down to a vertical dimension of 114 in. 
Winsted Hardware Manufacturing Company. 


Versatile FanLamp Performs Several Services 


In appearance, as shown at left, a conventional floor lamp with 
silk shade, this is really a combination device, designed to 
perform instantly any of several functions. A built-in exhaust 
fan with a 30-watt motor draws air from below and discharges 
it above. Motor speed is adjustable with rheostat setting. 
Capacity, 200-500 cfnk Walton Laboratories, Inc. 


Cut-away view at 
right shows upper 
lamp socket for in- 
direct, reflector-type 
of 150-watt lamp or 
for ultraviolet or 
infra-red or other 
heating lamp. Two 
sockets below are 
for lamps for direct 
lighting. 


At the left is shown the man- 
ner of using the FanLamp 
for direct cooling, the fan 
operating independently, or 
for ultraviolet treatment or 
hair-drying or other heating 
operation with _ infra-red 
bulb in the top socket. 
Swivel joint in lamp column 
permits this position upon 
removal of shade. Fan 
blades are 10-in. in diam. 
Fan guard is plated steel. 
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Squirrel Cage Motor Rotors 


Die Cast with High Economy 


Production of over 250 rotors an hour obtained by casting nearly pure alumi- 
num in dual cavities in nitrided dies in two conventional die casting machines. 


ROBERT J. REEL 
Design Engineer 
The Hydraulic Press Manufacturing Company 


first time that die cast rotors have been pro- 

duced, for rapidity and overall efficiency in 
the production of squirrel cage rotors for %4-hp 
domestic refrigerator motors, the installation at the 
Springfield, Mass., plant of the Westinghouse Elec- 
tric Corporation is outstanding. For a rotor ap- 
proximately 3% in. in diameter, production from 
two die casting machines and associated melting 
furnaces is over 250 castings per hr. Simce Septem- 
ber, 1946, the setup described here has turned out 
well in excess of 300,000 rotors, using two H-P-M 
all-hydraulac die casting machines provided for the 
purpose. 

High pressure die casting was the method selected 
for the production of motor rotors with aluminum 
bars, in place of the usual copper bars and end 
rings, because of the relatively high production per 
man hour, and the high percentage of satisfactory 
rotors produced by this process. The so-called 


A LTHOUGH this is not, by any means, the 


“dunking” method of placing the rotor stack over 
a pot containing molten aluminum and forcing the 
aluminum through the rotor by elevation of the metal 
or by lowering the rotor into the metal was also 


considered. The higher production and the much 
lower percentage of rejections, however, when high 
pressure die casting was used, made this latter 
method preferable. 

Production by high pressure die casting is note- 
worthy because it saves copper at a time when cop- 
per is in short supply, and also because this method 
yields a higher rate of production with less labor. 
When copper rings and bars were employed, each 
had to be cut from strip, then assembled individually 
by hand in the rotor slots (48 in this case). Finally, 
the joints, with rings at each end, had to be riveted 
and brazed. 

When die casting is applied, the whole current- 
carrying bar and ring assembly is made for two 
rotors at a time by casting the metal in a single 
metal-injection operation. In this case, casting is 
done after two rotor stacks, each consisting of 100 
laminations already pressed and skewed over a cast 
iron hub, are placed in the two die cavities. The 
sequence of operations is pictured in Fig. 1. 

Although high purity aluminum of the grade used 
has only 60°to 65 per cent of the electrical conduc- 
tivity of pure copper, the holes for the conductor 














Fig. 1—Sequence of opera- 
tion in die casting motor 
rotors: A, stack of lamina- 
tions; B, cast iron hub; C. 
laminations pressed over hub; 
D, nitrided ring; E, assembly 
of C and D as placed in each 
die cavity; F, pair of castings 
(with inserts and rings) on 
a “gate” as it comes from 
the die in the machine. 
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Fig. 2—General view of one of the H-P-M Model 400-M die casting machines installed adjacent to a conveyor 
line in Westinghouse’s Springfield, Mass., plant. The self-contained hydraulic pumping unit is in the housing 
in the foreground. Production from two of these machines is over 250 castings per hr. 


bars are completely filled, which is not the case when 
bar copper is used. Because of the intimate con- 
tact between the aluminum die cast bars and the 


inside surfaces of the lamination holes, the heat gen- 
erated within the die cast bars and rings is more 


readily distributed into the laminations. This pro- 
duces a more uniform temperature throughout the 
rotor. As the total aluminum per rotor costs less 
than the total copper per rotor, a three-fold advan- 
tage (less labor, better performance and lower metal 
cost) is attained. 

The aluminum employed is purchased to the fol- 
lowing specifications : 


Element Per Cent 


Aluminum 99.0 min 
Copper 0.2 max 
Iron 0.6 max 
Magnesium 0.05 max 
Manganese 0.05 max 
Zinc 0.05 max 


Other impurities 0.03 max 


The total of all impurities may not exceed 1 per 
cent. 

The setup described is installed in the production 
line in which domestic refrigeration units are built. 
Thus, die casting is performed as an integrated step 
with the production of the power and compressor 
units. 

Each of the H-P-M hydraulic die casting ma- 
chines, Fig. 2, has its own variable-stroke pumps 
and operates as an independent unit. Dies are 
opened, closed and securely locked by hydraulic 
means without any toggles, links or cams. The 
molten metal is injected by an hydraulically actuated 
plunger energized by nitrogen gas under high pres- 
sure. Speed of the injection plunger is regulated 
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from a maximum of 600 fpm by controlling the rate 
of discharge of oil from the reversing side of the 
piston. Oil pressure on the reverse side is also 
used to return the plunger to its initial open posi- 
tion, thereby compressing the nitrogen gas back intu 
an accumulator bottle in preparation for the next 
“shot.” Ejection of castings is done by a separate 
hydraulic ram, centrally located in the moving 
platen. It operates automatically on the time-con- 
trolled cycle which starts with the pressing of a foot 
button to bring about injection after molten metal 
has been ladled by hand into the cold chamber. 

Starting with the dies open, the complete cycle is 
as follows: 

1. Die surfaces are lightly sprayed with a mixture 
of 600-W oil diluted with 5 to 6 parts of kerosene. 

2. An insert, consisting of 100 rotor laminations 
pressed onto a cast iron hub, is placed in each of the 
two die cavities. 

3. Over each insert is placed a nitrided steel ring 
(see below). 

4. A switch is turned by the operator and dies 
close rapidly, but without impact, as speed is checked 
just before contact of the die halves. In closing, the 
two rings are pressed home securely. 

5. Operator ladles a definite charge of molten 
aluminum into the opening port of the cold chamber. 

6. A foot switch is depressed and the. ram plunger 
advances rapidly, forcing the molten aluminum 
through the runners and gates into both die cav- 
ities. (Just enough metal is always ladled to insure 
leaving a “biscuit” or slug at the end of the plunger. ) 

7. At the end of a predetermined period of sev- 
eral seconds required for metal to solidify, the auto- 
matic electric timing device trips and dies are 
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Fig. 3—Sectional view showing front and rear halves 

of the casting die. The nitrided ring N keeps metal 

out of the clearance space between the OD of the 

laminations (which occupy the space S) and the 

cavity in die block H. Molten metal fills the an- 

nulus marked A and that marked B, as well as the 
holes through the laminations. 


opened. Just after opening starts, the plunger still 
under nitrogen pressure, pushes free of the cold 
chamber, and is then withdrawn. Simultaneously, 
the hydraulic ejector pushes the castings free of the 
rear half of the die. 

8. The gate, consisting of biscuit, runners and 
castings with their inserts, and the nitrided die rings. 
is lifted out with tongs and is hung on a hook of a 
chain conveyor which passes along one side of the 
operator’s table upon which the baskets of inserts, 
lifted from the same conveyor, are placed. 

This leaves the machine ready for the next cycle. 

Besides performing his functions in the cycle as 
mentioned, the operator occasionally lubricates the 
plunger with 600-W oil containing graphite and, as 
necessary, places aluminum ingots in the furnace pot 
to keep the metal up to working level. Each ma- 
chine has its own 35-kw Ajax electric induction 
heated furnace, which holds the molten metal within 
the range of 1370-1375F by automatic thermostatic 
control. This temperature allows for such cooling 
as normally occurs in hand ladling and in contact 
with the cold chamber so that the metal is injected 
into the die at about 1300F. A temperature of 
1275F. however. is not too low to produce good 
castings. 

Although the furnaces at the machines have suf- 
ficient capacity to make the 60 shots (die fillings) 
per hour originally contemplated, they cannot keep 
up with faster casting, up to 90 shots an hour, which 
is often attained. For this reason, an occasional 
ladle of molten metal is transferred from a larger 
(60-kw), but similar furnace which is used to re- 
melt runners and biscuits cut from castings previ- 
ously made. 

One of the difficulties of aluminum die casting— 
iron pickup—is virtually eliminated by using fire 
brick linings in all furnaces and by keeping ladles 
well coated with fire clav. It is necessarv. however. 





uccasionally to use a steel pipe to loosen the uxide 
that forms in the vertical heating legs of the pot in 
order to insure free circulation. The oxide so formed 
floats and is skimmed off at intervals. 

Proper die temperatures are maintained by cir- 
culating tap water through drilled passages in the 
die. The nitrided plunger is also water cooled by 
an inner coaxial tube which discharges cold water 
directly against the internal surface of the hot end. 
This practice proved much better than that origi- 
nally tried in which water was fed down one side 
of the tubular portion around the end of a central 
partition, and back the opposite side. 


Die “Soldering” Action Eliminated 


Much of the success of the die casting practice, 
aside from the factors already outlined, is attributed 
to the design of the dies and to the fact that they as 
well as the plunger tip are nitrided. This nitriding 
has eliminated the “soldering” action which gives 
considerable trouble with high purity aluminum 
alloys. In some plants, it has been the one factor 
leading to the use of a 5 per cent silicon alloy of 
aluminum which has less affinity for iron but a lower 
electrical conductivity (approximately 40 per cent of 
copper). 

Soldering of pure aluminum has been considered 
so much of a problem that its use for this type of 
work has heretofore been considered impractical. 
In this plant, soldering has given trouble only on 
some ejector pins that were reground to afford extra 
clearance for venting and which were not at once 
renitrided. Soldering ceased when the pins were 
nitrided after grinding. 

All die and machine parts that come in contact 
with the hot aluminum after it leaves the ladle, are 
made from “Hot Form” steel, a product of the 
Vanadium-Alloy Steel Company. having the follow- 
ing nominal composition : 


Element Percent 
Carbon 0.32 max 
Manganes« 0.25 max 
Chromium 4.75 max 
Vanadium 0.90 max 
Molybdenu: 1.15 max 
Silicon 0.90 max 
Tron Remainder 


This is a good die steel for casting aluminum but 
it is still more satisfactory when nitrided, even 
though not a type commonly so treated. Only a thin 
nitrided coating is required. 

The accompanying drawing, Fig. 3, and the photo- 
graphs, Figs. 4 and 5, indicate how the dies are 
constructed. The blocks are designed, first, to hold 
the insert in position and,. second, to provide the 
annular cavity space at each end which forms the 
rings that are joined by the bars of aluminum which 
pass through the laminations. 

Best results are secured when the laminations are 
neither clamped too tightly nor so loosely held that 
the die cast metal is forced hetween laminations. 
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The design calls for the use of 10U laminations of 
0.017-in. thickness. However, as the thickness per 
lamination varies slightly, a mere count may result 
in either a greater or a less total thickness than is 
permissible. 

The method chosen to obtain correct thickness of 
ruturs is to keep the weig// of the stack within limits 
which differ by only one lamination and then to apply 
a fixed maximum pressure when assembling the 
properly skewed lamination stack onto the hub. As 
the diameter of the central hole in the laminations 
and that of the mating hub are closely held, this 
inethod, which compensates for variation in thick- 
ness, has been found to yield satisfactory results. 

Outer diameter of laminations is 3.476 — 3.481 in., 
as stamped, but since the center hole is not always 
concentric with the outside diameter, when the lami- 
nations are pressed onto the core, the stack has an 
average diameter of 3.486-in. The die cavity is 
3.490 + 0.001 in. in diameter, leaving an average 
clearance of about 0.002 in. on a side. It is impor- 
tant that this clearance not be filled with aluminum 
because, after casting, the od of the rotor is cen- 
terless ground to 3.476 in. and any aluminum on 
the surface would load the grinding wheels. 

One function performed by the nitrided die ring 
mentioned above is to keep molten metal from enter- 
ing the clearance space. As Fig. 3 shows, the ring 
(dark shading) fits a recess in the rear cavity block 
with which it is flush when pushed home. This ring 
has a stepped internal diameter and the shoulder at 
the step presses against the outer edge of the front 
lamination face and prevents metal from flowing past 
this joint into the clearance space. There is a simi- 
lar step for the same purpose at the bottom of the 
die cavitv. Hence. the only other way metal can 


Fig. 4 (left)—Front half of the casting die, showing 
the hole through which metal is injected into run- 
ners that include annular spaces from which the 
gates lead metal into die cavities. 
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enter tls space is by flow between laminatiuns. 
This does not occur if the laminations are kept flat 
and are pressed firmly together. 

Purpose of Nitrided Ring 

By using the nitrided rings, two major purpuses 
are accomplished: the die parting and gates are 
brought away from the clearance space and the rings 
afford a convenient means for shearing off flash. 
Rings come away with the gates and when, as shown 
in Fig. 6, the ring is rested on a trimming fixture 
in a punch press, the inner edge of the ring shears 
off flash when the ram forces the casting through 
the fixture. This action also loosens the ring from 
the runner. 

From the drawing and photographs, it can be seen 
that on the face of the cover die, there is for each 
cavity an annular runner space which feeds molten 
metal into the forward rotor ring cavity annulus 
and thence through the 48 holes in the lamination 
stack into the rear annulus. Air forced rearward is 
vented around the twelve %-in. ejector pins which 
have a clearance of about 0.002-in. on a side. These 
pins press on the rear annulus when ejection takes 
place. 

To date, die repairs have been confined to regrind- 
ing a few ejector pins, renewing one die insert 
(damaged through mishandling) and replacing one 
cracked ring. Originally, pins that fitted the bore 
of insert hubs were used and one of these was 
broken. As it was found that these pins were of no 
benefit, they were all cut off and equally good cast- 
ings resulted. On one machine the injection plunger 
has been replaced but no new sleeves for the cold 
chamber have been needed. 


Maximum pressure applied to the injected metal 


Fig. 5 (right)—Rear half of the open die. A rotor 
insert is in each cavity. The laminations are partly 
covered by the nitrided rings which are pushed in 
flush with the parting face as the die is closed. 






















Fig. 6—Punch press in which the “gates” of two 
castings each are cut from the castings. The nitrided 
ring rests on the fixture and acts as a trimming die. 


is 9600 psi. This has been found to yield rotor cast- 
ings that are sound. Higher pressures were found 
to yield no benefits and they had the disadvantage of 
bending outward the narrow bridge of iron left be- 
tween holes and outer diameter of laminations. This 
necessitated extra od grinding, besides changing the 
magnetic characteristics of the rotor. 


An Efficient Layout 


For efficient handling of gates of castings, inserts 
and rings, there is a chain: conveyor loop which 
passes beside each die casting machine and the trim- 
ming press. It also traverses a pari of the depart- 
ment in which lamination stacks are built up and 
where completed rotors are inspected and tested. 
The chain carries trays of inserts and rings and 
also has capacity for about 500 gates of castings that 
are hung and allowed to cool on hooks as they are 
taken from casting machines. 

Besides one man at each die casting machine, the 
setup described normally requires only two other 
men exclusive of the foreman and the workers con- 
cerned with the preparation of inserts. One man 
feeds the metal cut from the castings (chiefly run- 
ners and biscuits) into the remelt furnace and then 
runs the metal into ingot molds for reuse in the 
casting. machine furnaces. Another man gives part 
time to cutting castings from gates. As the output 
from this small amount of labor is well in excess of 
250 castings per hour, it is evident that labor costs 
are far below those for building up rotors from cop- 
per parts. This was a primary reason for adopting 
this method of production. A greater degree of uni- 
formity in performance characteristics is also at- 
tained. 
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@ © Improved Manufacturing Techniques 
for Fractional-Horsepower Motors 

Production rates for fractional-horsepower motors 
have been speeded up at the Ft. Wayne Works of 
the General Electric Company as a result of new 
techniques introduced following close studies of the 
materials and methods involved. The studies are 
continuing. 

One of the innovations, according to the com- 
pany, is a method for assembling permanent magnets 
in rotating machines without the need of grinding 
the pole faces. This has heretofore been a costly 
and time-consuming process. After being cast as 
close to size and shape as possible, the magnet is 
assembled between soft steel parts that can be 
machined to maintain overall dimensions. The air 
gaps between these steel parts and the permanent- 
magnet cast surfaces are filled with iron powder and 
a supporting cement. The cement is_ thermal- 
setting in character and is used as a carrier for the 
iron powder ; it is not intended to provide mechani- 
cal support for the pole faces. 

This construction is said to be used on several 
fractional-horsepower permanent-magnet d-c gener- 
ator stators, and may soon be applied on alternators 
having rotors of similar construction. 








@ @ “Dunking” method of casting squirrel-cage rotors 
for integral horsepower motors (NEMA frame sizes 
203 to 326) at the Westinghouse Motor Division plant 
at Buffalo. Rotor laminations are assembled on a 
skewed steel mandrel and wrapped with asbestos 
strip, then placed over the die well in the bed of a 
Lake Erie hydraulic press into which molten aluminum 
has just been ladled by hand. Press comes down with 
force of 100 tons and the molten metal is forced into 
the rotor core slots and upper die, by means of which 
blower blades and balance lugs are cast integrally 
with the end rings of the rotor core. 
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Taper-Setting Instrument Uses 
Resistance Strain Gages 


Position of the pivoted table on a universal cylindrical grind- 
ing machine accurately set by correcting measured error in 
trial setting through use of extremely precise electric gages. 


GEORGE N. LEVESQUE and HAROLD S. SIZER 
Brown & Sharpe Mfg. Co. 


electric resistance strain gages as the error- 

detecting elements of a highly accurate meas- 
uring instrument is to be found in a new taper- 
setting attachment for use on Brown & Sharpe 
universal grinding machines, Fig. 1. It is the type of 
strain gage ordinarily used in experimental stress 
analysis.* 

Adjusting the swivel position of a universal grind- 
ing machine table to grind either a straight or a 
taper shaft to gage accuracy has always been a dif- 
ficult, touchy job. The operator first makes an 
approximate setting of the swivel table, then grinds 
a test piece, measures it for error, and resets the 
table by a screw knob and vernier scale at the end 
of the swivel table. Several grinds and resettings 
may be necessary before the required accuracy is 
attained. 


N INTERESTING example of the use of 


* See “‘Measuring Stresses Electrically on Power-Driven Machinery,” 
by W. R. Mehaffey, page 91, February 1947, Execrrarca, Manurac- 
TURING. 


Fig. 1—Application of electric strain gages as measur- 

ing heads A on sliding table of a universal grinding 

machine. Inset at right is a closeup view of elec- 

tronic amplifier unit B. Dial pointer below meter is 
set for length used to check taper. 
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The new taper setting attachment described per- 
mits an operator to measure his work and then make 
a single and certain correction for measured error. 
Basically, the instrument provides an accurate means 
of measuring small angular movements of the swivel 
table relative to the sliding table in correcting a trial 
setting. A strain gage measuring head is mounted 
on each end of the sliding table and maintains spring 
contact with the swivel table. Signals from the 
measuring heads are combined and amplifred elec- 
tronically to give electrical meter readings of swivel 
movements in ten thousandths of an inch. 

After an operator has made a trial grind and has 
measured his work to determine error, he sets the 
selector knob (on the electrical unit below the meter 
in the inset, Fig. 1) to the inch value which repre- 
sents the axial length over which he has just made 
his taper measurement. He then sets the contact 
rods of the measuring heads against the anvils on 
the ends of the swivel table and bends the strain 

















Fig. 2—Resistance strain gage measuring head shown 
with cover off. 


in setting up the electric gage, spindle sleeve A 1s 
pressed back against spring pressure, and spacer lever 
moved between face of the spindle nut and the housing. 
locating the sleeve in a central position. Knurled chuck ( 
is then released and rod D slid forward until it connects 
table anvil at E. Rod is then locked in position. When 
lever B is swung back, assembly ACD is held in pressure 
contact with the swivel table. Strain gage assembly G 
(see Fig. 3) pivots about H and is held against inside 
shoulder of sleeve A by knurled screw F. This is adjusted 
to flex G and produce readings on electric meter equal 

to the measured error in ariginal setting. 





gage cantilever until the meter reads as many 
“tenths” off zero as his work was off taper. Then 
when the swivel table is moved through its regular 
adjusting mechanism enough to make the meter 
pointer read zero, the error in taper has been cor- 
rected. 

Since the angular movement of the swivel table 
relative to the sliding table is the basic value needed 
in taper setting, the new device has been designed 
to give direct measurements of angular movement. 
In the past, machines have depended on indirect in- 
dications of swivel movement such as the amount 
the swivel adjusting knob was turned, or the scale 
readings of the pointer on the end of the swivel table. 
These indirect measurements were dependent on a 
perfect pivot having no clearance or deflection and 
on a table and adjusting members of extreme rigid- 
ity. These conditions could not be obtained and 
inaccuracies resulted. The new device proceeds to 
make direct measurements. 

The angular movement of the swivel table upon 
the sliding table can be exactly defined if the linear 
movements of two well separated points in the swivel 
table are known. This is done by locating a strain 
gage measuring head at each end of the sliding table 
and measuring the movements of the ends of the 
swivel table. Making measurements with electric 
strain gages, high sensitivity is obtained. Displace- 
ments of 0.0001 in. are easily detected and can be 
amplified to well-spaced graduations on an indicat- 
ing meter scale. 
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The measuring heads employ the sensitive SK-4 
strain gages made by the Baldwin-Southwark Divi- 
sion of the Baldwin Locomotive Works. These are 
cemented to the sides of cantilever spring bodies 
as shown in the drawing of Fig. 3. Deflection of the 
cantilever stresses the gages in tension or compres- 
sion and changes their resistances. The changes 
resistance unbalance a Wheatstone bridge circuit. 
Fig. 4, left, and this unbalance is used as an indica 
tion of deflection. 

One of the useful characteristics of the SR-4 stram 
yage is that its change in resistance has a linear re- 
lationship with stress or deflection. The signal ob- 
tained from a change in deflection from 0.0010 t« 
0.0012 in. is the same as from a change from 0.0060 
to 0.0062 in. This linear characteristic makes it po» 
sible to interconnect the strain gages at the table 
ends in such a way that they give a composite signal 
which is proportional to the angular displacement of 
the table. A large movement of the right end of 
the table toward the wheel combines with a smaller 
movement of the left end away from the wheel to 
give a true indication of swivel movement. True 
movements are indicated without relation to the 
condition of swivel movement, the weight of the 
workpiece, or the location of the headstock and foot- 
stock on the table. 


Electronic Amplifier and Balancing Circuit 


The wiring diagram of the instrument is given in 
l‘ig. 4. Much that is done here will be recognized 
as a common practice in amplifier hook-ups. A 110 
volt a-c power supply is transformed and fed to a 
d-c rectifier. Part of the output of the rectifier sup- 
plies the anode power to the tubes. The remaining 
d-c power is controlled in voltage by a VR 105/30 
gaseous regulator and converted to 1000 cps power 
by a 6J5 tube and oscillator circuit. This audio 
frequency power is supplied to the Wheatstone 


"26 TINNED SOLID copPER 
WAKED HOOK-UP WIRE 





Ey fe -sR4,TYPE AB-3% 
STRAINJ GAGES 


an GAGES CEMENTED TO STEEL 


Fig. 3—Strain gage assembly consists of a steel can- 

tilever beam about 2% in. long to which is cemented 

(phenolic lacquer) on each side type AB-3, SR-4 re- 

sistance strain gages. The two upper leads are sol- 

dered together as per hookup on left side of wiring 
diagram Fig. 4. 
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COMPONENTS LIST 


LR, LF, RR, RF—Resistance wire strain gage SR-4 type AB3 
C1, C2—0.1 mf, 400 volt paper condenser 

C3, C5—.005 mf, 600 volt mica condenser 

C6, C7, C8—10 mf, 450 volt electrolytic condenser 
C4—0.03 mf 1600 volt oil impregnated paper condenser 
R1, R19—10;000 ohm, wire wound, 1 watt 

R2—500 ohm wire wound potentiometer 

R3—1000 ohm wire wound potentiometer 

kR4—1500 ohm, 1 watt 

R5—2.0 megohm, 1 watt 

R6—0.5 megohm, 1 watt wire wound, non inductive 
R7, R11—0.5 megohm, % watt 

R8, R12—1000 ohm, 1 watt 

R9—0.7 megohm, 1 watt 

R10—0.25 megohm, 1 watt 

R13—50 ohm, wire wound potentiometer 


R14—8 ohm, wire wound potentiometer 

R15—25,000 ohm, 1 watt 

R16—1,500 ohm, 1 watt 

R17—6,000 ohm, 10 watt, wire wound 

R18, R20—10,000 ohm, 1 watt 

R21—25 ohm, % watt wire wound 

R22—250 ohm, % watt wire wound 

R23—450 ohm, % watt wire wound 

Tl—power transformer—HV secondary 600 v center tapped, 
filament windings 5 v—2a and 6.3 v—2a 

T2—special oscill-tor transformer 

T3—output transformer, 16 to 1 ratio 

CH1—filter choke 

M—indicating meter, 1% mils-0-1%4 mils, 35 ohm coil 


RX—copper oxide rectifier, 34 in. diameter disks, one disk per 
section 


Fig. 4—Wiring diagram for resistance gages and electronic high-gain amplifier for taper setting instrument. 


bridge and alsu tu a phase discriminating, copper- 
oxide rectifier RX. 

The steps to get 1000 cps power have been taken 
to obtain an amplifier of high (35,000:1) power gain 
which will be insensitive to the stray fields which 
may exist around electrically powered and controlled 
machine tools. 

As stress in the strain gages changes their resist- 
ance, the voltage from the unbalanced bridge acts 
on the input grid of the first 6SJ7 amplifier tube. 
The strength of the signal is however cut down by 
the potentiometer R-3, which is controlled by the 
position of the dial pointer (see Fig. 1). This se- 
lector is provided to let the instrument do the arith- 
metic which in the past has been done by the oper- 
ator. If a workpiece had a taper error of 0.0006 in. 
in 2 in., for example, an operator would have had to 
convert this to error per foot, or by proportion, 
determine what setting this error would represent 
at the end of a 60 in. table. Now instead of mak- 
ing this conversion, the operator sets the selector 
knob to the value of axial length he used when meas- 
uring the taper of his workpiece and, by means of 
the adjusting screw on each of the gage heads, sets 
the indicator needle to read the diametral error he 
has measured. At a dial setting of two (0.0002 in.) 
the R-3 potentiometer cuts the signal to one-third 
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the value which would be transmitted with a dial 
setting of six. 

The signal is built up by a three-stage amplifier. 
Notice that the tube circuits do not have cathode 
by-pass condensers, and that part of the output 
voltage of the last stage is impressed on the cathode 


of the second amplifier. This negative feed-back is 
employed to get good stability, and although the 
degree of amplification is curtailed, the influences on 
amplification exerted by changes in line voltage, tube 
temperature and tube age are made negligible. 

The amplified signal passes through a matching 
transformer 7-3 to the output circuit. At this point 
the 1000 cps oscillator current is introduced and 
through the action of the phase-discriminating cop- 
per-oxide rectifier circuit, a direct current is obtained 
to drive the indicating meter. The meter is a zero- 
center scale instrument. 

The wiring diagram suggests complexity. It 
should be emphasized that complex design can often 
be used to get extreme simplicity and reliability in 
operation. Shop tests indicate that this goal has been 
accomplished in the taper-setting attachment. With 
it, skilled operators can often save 20 min when 
grinding a taper gage. They also like the watchdog 
abilities of the device, for any deviation of the in- 

(Continued on page 184) 



























Design of Television Receivers 


of Projection Type 


Most use the Schmidt system of reflective optics, but one manufac- 
turer obtains good results with refractive lenses. Circuits and screens 
differ greatly and one manufacturer has developed his own tube. 


duct which can be developed by engineers and 

designers, starting with the same basic ele- 
ments, is to be found in projection-type television re- 
céivers now available on the market. The urge toward 
larger pictures first brought about the development 
of larger cathode-ray tubes, but there are limitations 
of practicality, economy and safety beyond which 
tubes for direct-viewing cannot go. The next step 
was projection and the dimensions of the screens 
upon which televised images can be projected are 
still being stepped up and up. 

There was an early demand for larger pictures in 
the direct-viewing sets intended for home use. If the 
picture is too small, the observer sits too close, the 
number of observers is restricted, and with small 
screens there was a certain possibility of eye-strain. 
But these needs have been satisfied with larger tubes, 
now readily available. Sizes up to 20 in. screen diam 
have been successfully used, but this probably rep- 


SPLENDID example of the diversity of pro- 





é AIEE Transactions 
Fig. 1—Schematic diagram for high voltage supply 
in projection-type television receiver. To obtain 
voltages of 27 to 30 kv, output of an oscillator tank 
circuit is put through multipliers and rectified with 
"8016 tubes. 


CONDUCTIVE COATING 


resents a maximum and the size most commonly 
used at present for direct vision is 10 in. 

These are entirely satisfactory for home use, but 
they leave still unsatisfied the need for larger pictures 
which can be viewed from distances greater than the 
width of a living room, by numbers of persons run- 
ning up into the hundreds. Here the only solution is 
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Fig. 2—Outline and principal dimensions of the 
GL-5TP4 cathode-ray tube as produced by one manu- 
facturer. This type of tube is used in five of the six 
receivers described herein. 
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Current model built by U. S. Television Mfg. Corp. 
with 16 x 21% in. screen in viewing position. 


projection. The market for such sets is to be found 
in hospitals, clubs, recreation centers, taverns and 


bars. It has been estimated that already 3000 bars 
and grills equipped with television receivers are to be 
found in New York City and vicinity, but not all of 
these are of the projection type. 

Designers of projection-type television receivers all 
start with certain elements common to all—receiving 
circuits, a tube, an optical system and a screen. There 
are variations in circuits which could be described only 
in an article much longer than this. There are vari- 
ations in arrangements of r-f, i-f and audio circuits 
and there are many kinds of component parts for each. 
Combinations of AM, FM, SW and phonograph- 
playing circuits are available. There is push-button 
tuning and remote control, sometimes optional, for 
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Fig. 3—The projection lens system used with U. S. 

Television receivers. The lens at left is for correction 

for the convex face of the c-r tube. Those at right are 
projection lenses. 


JANUARY 1948 


The RCA model 648PTK with 15 x 20-in. screen and 
sliding “roll-top” front. 


television as well as radio reception. These are well 
understood and, having been noted, may be taken for 
granted. 

In addition, however, television has brought many 
circuit problems, some of which are inherent in all 
receivers, not merely those for large-scree1) reception. 
A few of the more important of these were reviewd in 
a recent paper presented before the American Insti- 
tute of Electrical Engineers’ and the following few 
paragraphs constitute a review of sections of that 
paper. 

One of the most important among circuit proble:ns 
is interference which does not affect the user’s re- 
ception but may seriously affect a neighbor’s tele- 
vision or radio set. Interference may be caused 
by the local oscillator circuit as demonstrated in the 
following example. “If a receiver is operating on tele- 
vision channel 2 (54-60 megacycles) and has the 
standard RMA (Radio Manufacturers’ Association) 
intermediate frequency with the sound intermediate 
frequency at 21.9 megacycles, then the local oscil- 
lator frequency is 81.65 megacycles. This is only 
100 ke away from the sound carrier of channel 5, 
which is’ at 81.75 megacycles, and thus easily can 
cause interference to a neighboring receiver attempt- 
ing to operate on channel 5, unless the radiation is 
held down to reasonable levels. There are other such 
combinations possible. In some cases it is the picture 
that is interfered with rather than the sound. Also, 
of course, if a lower intermediate frequency is used the 
combinations are more numerous. Properly designed 
receivers will have the radiation from the local os- 
cillator reduced to such a level that neighboring re- 
ceivers are not bothered.” 
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Fig. 4—Elements of the various systems of optical pro- 
jection used in the television receivers described in this 
article. That at the left, “‘a,”’ is used in U. S. Television 
sets, comprising a system of lenses and a plane mirror 
back of the screen. That at “b” is employed by two 


The RMA has recognized this situation and has 
undertaken to promote cooperative action among 
manufacturers to avoid the possibility of interference 
of this kind. Properly designed r-f stages in the in- 
put section of a receiver is about the only practicable 
method of reducing radiation from the local oscillator. 
This is expensive and cannot be made mandatory, but 
reputable manufacturers will conform. 

The supply of the high voltages required for c-r 
tubes used in projection: receivers presents prob- 
lems. These run between 20 and 30 kv, with an aver- 
age around 27. Such potentials were formerly ob- 
tained from 60-cycle sources but today a start is made 
from an oscillator tube with a tank circuit connected 
to the plate. Frequencies may be from 30 to 500 kc. 
Power from the oscillator is put through multipliers, 
rectified, filtered, and fed to the final anode of the c-r 
tube. A schematic diagram of such a circuit is shown 
in Fig. 1. 

Another problem is found in tuner units. There 
are 13 channels of the r-f spectrum allocated for 
television but not more than 8 of these are assigned 
to any one metropolitan area. Here is an opportunity 
- to lower costs of production, by incorporating tuning 
provisions for only 8 channels in a receiving set. 
However, this means that a service man must align 
each receiver for the specific stations in the area and 
this alignment must be changed if the receiver is 
moved to a new area or if for any reason the channel 
allocations are shifted. It is thought by reputable 
manufacturers that fairness to the user requires build- 
ing in tuner provisions for all 13 channels, thus cover- 
ing all contingencies. Some tuners are continuous and 
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manufacturers, representing the simplest and most di- 
rect possibilities with the Schmidt system. Next, “‘c,” 
outlines the optical system used with Philco receivers. 
This is characterized by angular placements of the ele- 
ments, tilt of tube and screen, and screen curvature. 


some are pre-set for the respective channels. The 
latter has certain technical advantages. 

Present models are sometimes described as having 
the new AFC sync. circuit. This is ‘automatic fre- 
quency control synchronization” and is applied to the 
horizontal scanning circuits. It avoids fuzzy edges 
and displaces lines of the image which may result 
from noise. Its action is described as that of a fly- 
wheel, tending to maintain the frequency of the hori- 
zontal deflection system. It is used at present only in 
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The 21 x 28-in. 
projection set 
with fixed screen 
as manufactured 
by Telicor Cor- 
poration. 


ELECTRICAL MANUFACTURING 


Fig. 4d—Left, is the 
RCA optical system 
with a slight tilt 
from the vertical of 
about 7 deg. 


VIEWING 


the largest direct-viewing sets and in projection sets. 

The second common denominator is the tube. With 
a few exceptions, the 5TP4 is the favorite for use in 
projection television sets. This is a 5-in. tube with 
P4 phosphor which has medium persistence. Its prin- 
cipal feature is an aluminum reflective backing on the 
phosphor screen, reducing loss of light radiated back 
into the tube. This improves picture contrast and de- 
tail and approximately doubles the brilliance of the 
picture. The phosphor coating is thin enough to al- 
low direct reflection of light from this metallic surface 
to be effective. Incidentally, it appears that there is 
not much reduction in activation of the phosphor at- 
tributable to the alminum layer as an obstacle in the 
path of the speeding electrons. 

Fig. 2 shows the proportions and dimensions of the 


Rear of the Philco model 2500 projection receiver. 
Housing for the tube, spherical mirror and correc- 
tion lens is at the lower left but the spherical mirror 
has been removed. Tuning circuits are at the right. 
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The Philco model 2500 projection television receiver 

with screen 15 x 20-in. This set permits observation 

in a lighted room or by daylight. Some of the tech- 
nical details are described in the text. 


5TP4 tube. It uses 27 to 30 kv on its second anode. 
It has electrostatic focusing and magnetic sweep de- 
flection. The external conductive coating indicated in 
the drawing is a corona shield and is grounded. 

Five of the six manufacturers whose products are 
described herein use the 5TP4 tube. The sixth is 
Philco. Their tube is a 4-in. development of their 
own engineers, employing a new phosphor material 
but using the same kind of alminum backing as the 
5TP4. Radio Corporation of America uses the 5TP4, 
which it makes, but has also developed a larger tube 
for its large-screen theater sets. This is a 7-in. tube 
with metallic coating on the phosphor as in all RCA 
projection tubes. An acceleration voltage of 50 kv is 
employed and a new type of electron gun has been 
developed to correspond with the larger size of tube 
screen and the increased potential. The tube pro- 
duces a brilliant white light, nearly as dazzling to the 
eye as that from an arc lamp. 


Optical Systems 


But it is in the optical system of a projection set 
where the designer finds unique opportunities. He 
can exercise ingenuity to increase projection distance 
and picture size within limited dimensions of cabinet ; 
he may choose from various expedients for improving 
optical accuracy; and he must strive all through to 
conserve every last unit of efficiency of transmission 


from tube face to viewing screen. Sets now on the 
market embody evidence that television designers are 
not lacking in such ingenuity. 

The simplest and most direct method of projection 
is that familiarized in the old post-card projectors of 
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The largest size of receiver operating with lens pro- 

‘jection, model T-525L of the U. S. Television Mfg. 

Corp. The screen is 22% x 30 in. .A 10-in. c-r tube 
is held alongside for comparison. 


a past generation. In these the light was concentrated 
upon the post card and reflected light therefrom 
passed through lenses to cast an image of the card 
upon a distant screen. In place of the post card and 
lamp, substitute the face of a c-r tube, which is self- 
illuminated, and you have the elements of one of the 
modern systems of projection television. 

This is used in the three models currently offered 
by United States Television Manufacturing Corpor- 
ation, the first producer to market in quantity sets of 
the type under consideration. Their first projection 
receivers came out in September, 1946, which sug- 
gests how youthful the art really is. 

The Bausch & Lomb lens system used in all UST 
projector models is shown in Fig. 3. The plano- 
convex lens at the left (actually at the bottom, facing 
the up-turned c-r tube) is a correcting lens to flatten 
the field, which is necessary to correct for the convex 
surface of the c-r tube. Ideally, the screen of the tube 
should be slightly concave instead of convex if per- 
fect focus is to be attained. However, the correcting 
lens is an acceptable compromise. The projection 
lens system is at the right. All lenses are coated to 
reduce loss by reflection. 

In Fig. 4a is represented the light paths in the UST 
sets. It will be seen to be direct and as short as pos- 
sible. Also, the problem of collection of light from the 
tube screen is met by placing the lens system as close 
to the tube as practicable. Actually the distance, 
glass-to-glass, is from % to % in., varying from one 
model to another. The total length of path taken by 
the rays of light from lens to screen, bouncing from 
the plane mirror en route, is 36 to 54 in. This re- 
sults in picture sizes on the viewing screens of 16 x 21, 
19 x 26, and 22% x 30 in., respectively. 

The same lens system and housing is used in all 
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three sizes, relative positions being modified to effect 
focus. With the same tube and the same lenses, the 
same light is distributed over a screen area in the 
largest set just twice as great as in the smallest. 
This ability to focus at various distances and with 
different sizes of picture is an advantage peculiar to 
this lens system. The simplicity of the optical layout 
also makes for better efficiency in projection and for 
ease in assembly and servicing. 

All the other sets covered in this survey use the 
Schmidt optical system, featuring a spherical mirror 
and a correcting lens. Bernhard Schmidt was an as- 
tronomical optician, born in Esthonia in 1879. The 
greater part of his life was spent in Germany, making 
mirrors for astronomical telescopes in which he had 
remarkable skill. With simple tools and manual 
methods, made more difficult because he had but one 
arm, he ground and figured mirrors for some of the 
world’s great observatories, including several in the 
United States. Five years before he died, in 1935, he 
published an account of his “rapid, coma-free mirror 
system” which is substantially that used in our pre- 
sent television receivers. Coma and astigmatism, 
which he claimed to avoid with his new system, are 
effects of spherical abberation and that is demon- 
strably absent in projection systems based upon the 
Schmidt method. 

The optics of the Schmidt system have been com- 
pletely worked out and published. Schmidt himself 

(Continued on page 186) 





@ @ The optical quality of a spherical mirror for a 
television set is being examined at Philips Labora- 
tories, Inc., Irvington, N. Y. The instrument shown 
utilizes a concentrated arc lamp as a point light 
source and provides a means for projecting a wide 
angle beam which is capable of covering any mirror 
up to 14 in. or more in diameter. By this method, 
mirrors of commercial quality are tested and evalu- 
ated in terms of their performance characteristics. 
The quality of. the image formed by the mirror is 
examined through the same lens system by which 
the beam is projected. 
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What Makes a Motor Run? 


We are told that torque results from passage of 


current through conductors in a magnetic field but 


just how, and why, is still a matter of controversy. 


R. C. ROBINSON 
Electrical Engineer 
Electric Specialty Company 


many years and the quality of the product 

is attested by the multitude of motors in 
successful operation. Consequently, it would seem 
logical to suppose that all of the elementary prob- 
lems of motor theory have been satisfactorily solved. 
It must therefore be surprising to those not directly 
connected with motor design to find that as simple 
a question as “What makes a motor run?” leads 
into a labyrinth of apparent contradictions. It is 
the purpose of the present discussion to review 
some of our elementary concepts of motor operation 
and, in so doing, to point out the confusion that 
surrounds even some of our most basic knowledge. 

In plain fact, the question as to what makes a 
motor run cannot be answered in completely satis- 
factory terms. In many respects the problem pre- 
sented is similar to that underlying the question, 
“What makes a dog run?” In both cases the evi- 
dence comes entirely from experiment and observa- 
tion and the basic mechanism involved is quite 
obscure. In the case of the dog we can say only 
that with a certain stimulus we can expect a given 
response and within a very broad range we may be 
able to predict both the type and the degree of 
response. The scientific mechanism by which the 
impulse is translated into movement is far from 
understood. 

In very much the same way we know that an 
electric motor will run when certain essential con- 
ditions are present. But it must be recognized 
that the knowledge we have of this is only experi- 
mental and while we are able to predict whether 
a given motor will run we are still unable to de- 
scribe the essential things that make it run. 

It must also be conceded that great latitude exists 
in deciding what constitutes a “scientific” explana- 
tion of any phenomenon. ‘Probably an adequate 
definition would be that a scientific explanation is 
achieved when a hypothesis is built up which fits all 
of the observed facts. The hypothesis will in general 
take the form of an analogy to something with 
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HE EDITORS present this article as an ex- 
ample of independent thinking and imagina- 
tive questioning of a type which ought to be 
encouraged in engineering as well as in other 
directions. A young engineer who has been ex- 
posed to the conventional theories and who still 
comes back with “Yes, but—” and “Why?” is 
more than likely some day to bring forward a 
design or a development of something reully new. 
The subject matter of this article is highly provo- 
cative and perhaps controversial. The editor would, 
therefore, welcome correspondence and written dis- 
cussion, hoping that some of it might be printed in 
a succeeding issue. 


which we are more familiar. It has been said that 
all thinking is by analogy and certainly that is the 
typical pattern that our thought processes go 
through. Thus we explain the heating of a wire 
through which an electric current flows by visualiz- 
ing it as due to the collision of innumerable tiny 
billiard balls (free electrons) with the stationary 
particles of the wire. We might conceivably have 
adopted the analogy of the heating being due to 
little men inside the wire who beat on the wire with 
hammers but such an explanation would not fit 
all of the observed facts and would rapidly break 
down. 

In the case of an electric motor the most basic 
fact at our command is the experience of a force 
when a conductor carries current in a magnetic field. 
(The magnetic field is itself, of course, merely a con- 
venient analogy by which we visualize action at a 
distance from the source.) But is this simple ex- 
perimental fact enough to be called an explanation 
of motor action? On examination, there appear to 
be two basic weaknesses. First, it merely tells us 
the conditions that must be present to produce a 
force but gives us no analogy by which we may 
visualize the mechanical force being produced. As 
in the case of the dog, we know only that he will 
run when certain conditions are present but we 
have no clear picture of the actual mechanism in- 
volved. The second weakness ‘is that in all practical 
motors, during normal operation, the actual forces 
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on the conductors themselves are relatively small.* 

To amplify somewhat on the second point, it 
will be agreed that all practical motors have their 
conductors either embedded in slots or wound 
around salient poles. In either case the conductors 
lie in magnetic fields of relatively low strength. They 
are traversed only by leakage fluxes having a density 
very much lower than that existing between the 
iron surfaces in the air gap. Since the flux density 
of the magnetic field in which the conductors lie 
is very low the forces exerted on the conductors are 
correspondingly low. The main driving force of 
the motor is exerted almost entirely on the magnetic 
material adjacent to the conductors; that is, on the 
teeth or on the poles of the machine. This fact has 
been verified experimentally. 

The inadequacy of the “force on a conductor in 
a magnetic field” concept becomes even more appar- 
ent when we consider the reluctance type of syn- 
chronous motor. This machine has the same con- 
struction as a squirrel-cage induction motor except 
that the rotor is notched out to form salient pole 
projections which match the number of poles in the 
stator winding. The squirrel-cage winding in the 
rotor is useful only during starting and once the 
motor is running at synchronous speed there are 
no currents flowing in this winding and it therefore 
contributes nothing to the useful torque of the 
motor. How, then, can we explain the force on the 
rotor of this machine? A magnetic field is built up 
by the stator winding which crosses the air gap 
into the rotor but since there are no conductors 
carrying current on the rotor we are unable thus 
to explain the force on the rotor. It is apparent that 
some other concept must be used to explain the 
motor action. 
A more convenient concept may be obtained from 


* These forces are usually represented by the conventional formula: 
F=8.85 x 10-8xIJxLxB 


where F is force in lb, J is current in amperes, L is length of conduc- 
tor in inches, and B is magnetic density in lines per sq. in.—Editor. 





the simple viewpoint of a magnet attracting a piece 
of steel. In the reluctance motor, the poles of the 
magnetic field from the stator rotate around the air 
gap somewhat in advance of the rotor poles. This 
produces a pull on the leading edge of each rotor 
pole which is greater than the pull on each trailing 
edge. This difference in pull creates a net forward 
force on the rotor which is the driving force of 
the motor. 

The usual type of direct current-excited syn- 
chronous motor acts in very much the same way 
except that the rotor is excited and is attracted 
by the stator poles. This concept is, of course, a 
very familiar one which is presented in all element- 
ary text books on the subject. However, it should 
be noted that it is a distinctly different explanation 
of motor action than the concept of a force on a 
conductor in a magnetic field. 

A visualization of motor action which is con- 
sistent with the facts may therefore be obtained by 
considering all of the forces as being due to the 
magnetic attraction between various iron surfaces 
on the stator and rotor. The magnetic field which 
must be considered is the net field in the air gap 
due to all of the excitations that are applied to the 
machine. That is, there may be excitation currents 
flowing in the stator or the rotor or, more usually, 
in both, 

The fundamental formula for the magnetic attrac- 
tion between two iron surfaces is: 

F = 0.0139 B*A x 10% 
where F is the force in pounds, B is the flux density 
in the air gap in lines per sq in. and A is the area 
of the surface in sq in. The pattern of the magnetic 
field in a practical machine may be obtained by 
the graphical method known as “flux plotting.” 
This method produces a picture of the magnetic field 
from which it is possible to obtain both the direc- 
tion and the intensity of the magnetic field at any 
point in the air gap. By plotting such a field for 





Fig. 1—A homopolar machine, impossible of operation but suggested from time to time, with various 
modifications, as an improvement on commutator machines. 
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Fig. 2—Distribution of flux in the air-gap of the 
machine represented in Fig. 1. 


any given machine and by using the force formula 
previously given it would be possible to total the 
tangential components of all of the forces and thus 
obtain the net mechanical torque of the motor. 

It must be admitted that in the actual design of 
motors such a method would be very cumbersome. 
The amount of labor involved in making these 
elaborate flux maps would far outweigh the theoreti- 
cal advantages of a correct physical picture. The 
concept of the force on a conductor in a magnetic 
field would be better suited to design calculations 
since the magnetic flux density and the currents in 
the conductors may readily be calculated. More- 
over, it is noteworthy that, despite its theoretical 
shortcomings, this method does lead to correct 
quantitative results if properly applied. Thus the 
force on an induction motor rotor may be calculated 
by assuming that the rotor currents flow along the 
outer surface of the rotor and lie in the main air 
gap flux produced by the stator. 

It should be pointed out that, in the actual design 
of motors, neither the flux-plotting or the force-on- 
a-conductor concepts are normally used to deter- 
mine mechanical output. Rather the output is ob- 
tained indirectly through consideration of the power 
input and the losses of the machine. Since electrical 
power is simply voltage, multiplied by the amperes 
which are in phase with the voltage, this type of 
approach leads to relatively simple equations which 


Fig. 3—A classical experiment in which a bent spring 
comprises part of a voltmeter circuit. The spring 
is pressed against the magnet and slid over it with- 
out opening the circuit which is completed for a 
brief time through the iron of the magnet. The 
voltmeter gives no indication of an induced current. 


VOLTMETER 
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Fig. 4—Conventional coil moving upward into a 
magnetic field. If the field is reduced in strength 
while the coil is moved, the number of lines of force 
within the coil can be maintained constant. Will 
this result in no current being induced in the coil? 


represent the facts of the situation and are convenient 
for calculation. 

There are a few special cases in which the flux- 
plotting method must be used in order to obtain a 
qualitative understanding of the forces involved in 
a given mechanism. A very interesting example 
of this is to be found in an “impossible” type of 
homopolar machine. Variations of this type of 
machine are suggested from time to time and on 
the surface they appear quite plausible. One em- 
bodiment of the idea is shown in Fig. 1. 

The rotor consists essentially of a cylinder of 
magnetic material around which a field winding is 
placed in the same manner in which thread might 
be wound on a spool. The two leads are brought 
out to collector rings and, when d-c excitation is 
applied, the rotor becomes a bar magnet with a 
north pole at one end and a south pole at the other. 
The magnetic flux crosses the air gap into one of 
the semi-circular pieces, A, then proceeds axially 
down the side bars, B, and into the opposite end 
of the rotor through the other air gap. A continuous 
winding is placed around each’ of the end pieces, A, 
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as shown in the sketch, Fig. 1. 

Suppose that a direct current is passed through 
the two stator windings. It is then apparent that all 
of the stator conductors lying in the air gap under 
one of the rotor poles will experience a force in 
the same direction since they are all conductors 
carrying current in the same direction in a magnetic 
field. Since every action must have an equal and 
opposite reaction there must be an equal and oppo- 
site force exerted on some other part of the machine. 
But where does this counter-force act? The simple 
rule of the force on a conductor gives no clue as to 
the location of this counter-force and it seems logical 
to hazard the guess that it acts on the magnetic 
material of the rotor. If this were the case the two 
stator windings could be wound in such a direction 
that a definite torque would be exerted on the rotor 
and the machine would start and run as a motor. 
The implications of this would be tremendous since 
such a machine would simultaneously solve most 
of the major problems of rotating electrical ma- 
chinery.- We would have a d-c machine with no 
commutation problem, a d-c generator which could 
be wound for very high voltages and an ideal 
variable-speed a-c motor. 

Unfortunately, the guess as to the location of the 
counter-force is incorrect and actually there is no 
torque exerted on the rotor. The question then 
presents itself as to where else the counter-force 
can act. Using the other type of approach to the 
problem, a plot may be made of the distribution of 
the magnetic flux around the semi-circular end 
pieces, as shown in Fig. 2. 

The solid lines between the rotor and the stator 
represent the direction of the net magnetic field and 
the closeness with which these lines are packed to- 
gether is proportional to the strength of the mag- 
netic field. It will be observed that the flow of 
current in the stator conductors has produced an 
unsymmetrical distribution of the magnetic field. 
The magnetic flux density at one end of the stator 
core is greater than that at the other end. By the 
force equation previously given it is therefore 
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Motor with a built-in magnetic brake, for crane and 
hoist loads. 
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apparent that there will be a greater tangential 
force at one end of the stator core than on the other 
end. This is then the answer to our problem—the 
counter-force of the machine acts on the semi- 
circular -end pieces. The flux-plotting method may 
thus offer us a method of qualitatively locating the 
forces acting in a given machine. In certain special 
cases, such as the one cited, an analysis would have 
been impossible by the elementary concept of the 
force on a conductor in a magnetic field. 

Of course, it must be conceded that the fux- 
plotting method does not, in itself, give us a basic 
explanation of what causes the mechanical force 
between the iron surfaces. To bridge this gap 
various methods of visualization are used. The flux 
lines are sometimes thought of as stretched elastic 
bands which thus produce a mechanical force of 
attraction. However, it is very difficult to conceive 
of an elastic band which is stretched along a curved 
path and at the same time produces forces at each 
end which are equal and opposite. Alternatively, 
the force on magnetic material is often explained 
on the basis of the force exerted on the electrons of 
the material as they spin around the nucleus of the 
atoms. It is difficult, however, to carry this thinking 
through in a practical motor which usually will 
have two different sources of magnetization simul- 
taneously applied to the same magnetic material. 


Flux Linkage vs. Flux Cutting 


There are two theories of generator action in 
electrical machines. One is known as the “flux- 
linkage” concept and the other as the “flux-cutting” 
concept. The flux-linkage rule states that a voltage 
will be produced in a coil proportional to the rate 
of change of flux through that coil. The flux- 
cutting rule, on the other hand, states that a voltage 
will be produced in a conductor proportional to 
the rate at which the conductor is cutting lines of 
magnetic flux. In most cases the two theories are 
quite compatible, but in a few border-line cases 
apparent inconsistencies have shown up. 

A rather famous experiment is shown in Fig. 3 
in which the bent spring was slipped over the bar 
magnet and it was observed that no deflection regis- 
tered on the voltmeter. It may be noted that at 
all times during the process the electrical circuit 
was closed (through the iron of the magnet) and 
there was certainly a change of flux linking the 
circuit (from zero up to the full flux of the magnet ). 
Yet, in apparent defiance of the flux linkage rule, 
there was no voltage induced in the circuit. 

In another experiment a length of wire was con- 
tinuously wound around a bar magnet by rotating 
the magnet about its longitudinal axis. It was found 
that no voltage was induced from end to end of the 
wire. Yet if we were to form the turns of the coil 
externally and then slip them over the end of the 
magnet there obviously would be a voltage induced. 
This is apparent from both the flux-cutting and the 
flux-linkage rules. In both cases we have the same 

(Continued on page 184) 
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Measurement of Speed vs. Torque 
in Small Motors 


Where torque to overcome friction and windage is large compared with maxi- 


mum torque, dynamometers are ruled out. 


Measured acceleration, decelera- 


tion and inertia of rotor are used-herein to calculate developed torque. 


ROGER BARRETT BROSS 
Engineer in Charge of Electromagnetic Design and Development 
Instrumentation Laboratory 
Massachusetts Institute of Technology 


HE DETERMINATION of a speed-torque curve 

by test for an electric motor, the friction and 
windage torque of which is small compared with its 
maximum torque, usually can be done with the aid 
of a d-c motor or generator cradled as a dynamometer. 
The discrepancy between developed torque and shaft- 
output torque which usually is friction and windage 
torque can be neglected. But the determination of a 
speed-torque curve for a motor the friction and wind- 
age torque of which is large compared with its maxi- 
mum torque cannot be done satisfactorily with the 


Fig. 1—Torsion-wire method 
of measuring the period of 
free oscillation of a gyro ro- 
tor from which is calculated 
inertia which in turn is used 
to obtain torque from accel- 
eration and deceleration data. 


Music wire 


0.024-in. diam 
and 34-in. Free 


Pan of known inertia 
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aid of a dynamometer if the test results are to be 
compared with calculations or with other tests in 
which conditions of the atmosphere and assembly 
greatly alter the character of friction and windage, 
unless the friction and windage torque as a function 
of speed can be determined fairly well. And obvi- 
ously the usual dynamometer method cannot be ap- 
plied when the motor has no shaft extension, which is 
apt to be the case, for instance, with an electrically 
driven gyroscope. 

Fortunately, there are other methods for determin- 
ing speed-torque curves, and it is the purpose of this 
article to show how at least one other method can be 
used to determine friction and windage as a function 
of speed and, further, to determine the curve of de- 
veloped torque versus speed for the range from 
standstill to normal operating speed. Although this 
method is not new, its use is not widely known. 

The torque that accelerates or decelerates a rotor 
is equal to the inertia of the rotor multiplied by its 
acceleration or deceleration which is the rate of 
change of angular velocity with respect to time. With 
a motor, speed-versus-time data can be obtained both 
for coasting and for acceleration while power is 
applied, and the inertia of its rotor can be measured. 
From this information the deceleration and accelera- 
tion can be determined as functions of time or speed. 

The essential steps in the procedure are as follows: 

1. Determine the inertia of the rotor about its spin- 
axis. 

2. Obtain speed-versus-time data while the rotor is 
coasting; that is, with no power applied and with 
friction and windage being the only torque actirg 
on the rotor. (Running-down curve.) 

3. Differentiate the running-down curve data with 
respect to time to obtain data for the curve of de- 
celeration versus time or speed. 

4. Multiply the deceleration curve data by rotor 
inertia to obtain data for the curve of friction and 
windage torque. 

5. Obtain speed versus time data while the rotor 
is accelerating; that is, with power applied and with 
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Fig. 2—Running-down curve of a gyro motor, above, 
and the deceleration curve, below, obtained by dif- 
ferentation with respect to time. 
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speed increasing from standstill. 
curve. ) 

6. Differentiate the running-up curve data with 
respect to time to obtain data for the curve of acceler- 
ation versus time or speed. 

7. Multiply the acceleration curve data by rotor 
inertia to obtain data for the curve of accelerating 
torque versus time or speed. (Net torque.) 

8. Add the friction and windage torque data to net 
torque data in order to obtain data for the curve 
of torque developed by motor versus time or speed. 

It should be noted that the developed motor torque 
can be measured directly by observing the angular 
deflection of a motor mounted on a torsion wire the 
axis of which coincides with the spin axis of the 
rotor. This is possible because the reaction torque 
on the torsion wire is equal and opposite to the de- 
veloped motor torque which must overcome friction 
and windage and which must accelerate the rotor. 
However, the torsion wire can be used to measure 
the friction and windage torque only if the motor is 
totally enclosed, because the entire reaction torque 
due to windage must be made to act upon the torsion 
wire through the motor housing, which cannot be 
done if the motor is not totally enclosed. If the 
torsion wire is used to measure developed torque 
and retarding torque in the case of a totally enclosed 
motor, the shaft output torque is the developed torque 
less the friction and windage torque. Although the use 
of such a torsion wire would appear to eliminate the 
necessity for differentiation of speed-time data, it 
does present certain other problems that may be 
difficult to solve. The construction and calibration 
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of the torsion-wire set-up itself would appear to be 
rather costly and much more elaborate than a torsion 
wire to be used in determining rotor inertia. Also 
the use of a torsion wire to measure torque directly 
requires observing both deflection and speed at the 
same instant of time, which may be awkward, at least. 

One method of determining rotor inertia involves 
suspending the rotor on the lower end of a vertical 
torsion wire the upper end of which is clamped 
securely to a suitable support. The spring constant 
for the wire can be calculated from knowledge of 
the wire’s length, diameter, and material. This spring 
constant and the period for one complete torsional 
oscillation of the rotor can be used to calculate rotor 
inertia. An alternative way to arrive at the rotor 
inertia is to ratio from the known inertia of a 
standard rotor which also can be suspended on the 
same wire, using only the period of the oscillation 
for the test rotor and the period for the standard 
rotor. Of course, if the geometry of the test rotor 
is simple, its inertia may be calculated from its 
weight and dimensions. 

In the determination of the speed-time curves, ac- 
curacy of timing and speed measurement are quite 
important. It is advisable to measure time from a 
single reference speed in order to eliminate the ac- 
cumulation of error which would be likely to occur 
if time were measured between each of the adjacent 
speed points on the curve. However, if the total time 
for running-down is great, testing may be expedited 
by using several different reference speeds so that 
several overlapping portions of the curve may be 
obtained. These can be fitted together with reason- 
able care in order to plot or tabulate the entire 
speed-time curve. In general, experience will indicate 
how many readings are necessary at any one point 
in order to get a fair average with the timing and 
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Fig. 3—Friction and windage curve of a gyro rotor, 

calculated from the deceleration curve in Fig. 2. The 

dashed line is an approximation obtained with the 
empirical formula shown. 
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speed-measuring equipment that is available. 

The differentiation of each speed-time curve can 
be done with a tabulation or by graphical means, 
but in either case it may be desirable to plot the 
speed-time data so that smoothed curves can be 
established before determining the slopes. This will 
tend to eliminate some of the errors of testing. Ac- 
curacy in determining slope is important because 
overestimating and underestimating slope at suc- 
cessive points on the curve will tend to produce in- 
flections in the torque curve or fictitious cusps that 
may be confused with actual cusps. Again, experi- 
ence will indicate how much care must be used in 
the differentiation. 

For the benefit of the experimenter who has not 
performed calculations in mechanics for a number 
of years, it is well to suggest that a brief review of 
both the formulas in mechanics and especially the 
system of units to be used may be in order. For 
example, in one system of units, the pound is a unit 
of weight and force while the slug which is the unit of 
mass is weight divided by the acceleration due to grav- 
ity. In this same system, inertia is in units of slug-feet- 
feet, and angular acceleration is in units of radians 
per second per second. One revolution is equal to 
27 radians. In another system of units, the gram is 
a unit of mass and frequently is considered a unit 
of weight while the dyne which is a unit of force is 
mass multiplied by the acceleration due to gravity. 
In this system, inertia is in units of gram-cm-cm. 
Again, angular acceleration is in units of radians 
per second per second. Considerable difficulty with 
calculations in mechanics can be avoided by being 
familiar with consistent systems of units and the 
proper conversions between them. 

The following example is given to illustrate the 
torque-test procedure outlined in this article. A 
gyroscope driven by a 4-pole, 400-cps, polyphase 
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Fig. 5—Torque curves of a gyro rotor. Net torque is 
calculated from the acceleration curve in Fig. 4. 
Addition of friction and windage torque from Fig. 3 
results in the curve for developed torque, above 
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Fig. 4—Running-up curve of a gyro rotor and the 
acceleration curve obtained from it by differentiation 
with respect to time. 


hysteresis motor was the subject of the tests. Its 
rotor, mounted on special ball bearings, was run in 
air at atmospheric pressure. Essentially, the rotor 
was a hollow steel cylinder about 3% in. in diameter 
and about 2 in. long, weighing about 2 lb. A torsion 
wire 34 in. long and 0.024 in. in diam was made from 
piano wire. Fig. 1. illustrates the set-up. The spring 
constant for the wire was calculated as follows: 


= as = 0.011 lb-in./radian = 12,400 


32 L dyne-cm/radian- 
0.024 in., diam of wire 

34 in., length of wire 

11,500,000 Ib/sq in., modulus of elas- 
ticity for music wire 


For convenience, the rotor was centered on a pan of 
known inertia which could be clamped to the wire. 
The inertia of the rotor and pan was calculated as 
follows: 


T\2 
==. & (=) = 14,040 gram-cm? 
7 
where 7 = 6.69 sec, period for one oscillation. 
Since the inertia of the pan was 2,040 gram-cm?, the 
inertia of the rotor alone was 12,000 gram-cm’. 


By the alternative method, the combined inertia of 
the rotor and pan was calculated as follows: 


2 
= Jo (3) = 14,040 gram-cm? 
0 


unknown inertia of pan and rotor 
2,040 gram-cm?, known inertia of pan 
= 6.69 sec, period for wheel and pan 
oscillation 
= 2.55 seconds, period for pan oscillation 


After deducting the inertia of the pan, the inertia of 
the rotor alone was 12,000 gram-cm’. 

The running-down curve and corresponding decel- 
eration curve are shown in Fig. 2. The points on the 
deceleration curve, multiplied by 12,000 gram-cm’, 

(Continued on page 164) 


115 





























Wandering Sequence Control for 


Multiple-Spindle Honing Machine 


Combining automatic size control with au- 


tomatic compensation for wear of the 


abrasive results in a randomly timed cycle, 

controlled by the part produced; the 

problem is solved by sequenced relays and 
dual-function limit switches. 


J. E. KLINE 
Executive Engineer 
Micromatic Hone Corporation 


controls for electrical circuits of machine tools 

are perhaps about as numerous as the types 
of machining operations used in modern industry. 
There have been fewer examples, however, of such 
circuits as they apply to a multiple-unit machine, 
the sequence functions of which (1) are partially 
subordinate to the collective effect of all of the 
machine units, and (2) are partially subject to the 
individual requirements of each unit toward the 
performances of its purpose. 

In a -one-spindle honing machine for finishing 
the bores of automotive cylinder blocks, for ex- 
ample, the incorporation of automatic size-control 
with automatic compensation for wear of the abra- 
sive, indexing the workpiece through the successive 
stations, and stopping the machine after the cycle 
is completed, poses a relatively simple problem in 
circuit design. Here, since each function is an in- 
tegral part of the total operation, it is merely a 
case of sequence operation of the controls in order 
to obtain the desired result. 

In a multiple-spindle cylinder honing machine, as 
shown in Fig. 1, a different problem is encountered. 
Because of discrepancies in the preliminary machin- 
ing operation, some of the workpiece bores require 
more honing effort than others to bring them to re- 
quired size. A single-spindle setup satisfies this re- 
quirement through the use of greater or less operat- 
ing time. A multiple-spindle honing setup, to be eco- 
nomical in the use of abrasives and avoid distortion 
of the workpiece as a consequence of excessive abra- 
Sive pressure, must also have its total cycle timed 
to the bore requiring the most honing effort to bring 
it to size. Meanwhile, the other bores must not 


[T= VARIETIES of interlock and sequence 
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Fig. 1—Six-spindle honing machine with full auto- 

matic size control. The air-electric gages for each 

bore are arranged vertically at the right. Average 

operating time to finish the bores is 30 sec, with 
0.003 to 0.004 in. stock removal. 


be permitted to go “oversize” while so waiting. 

There is no practical way to anticipate which 
bore in the block is going to time the cycle-of a 
multiple-spindle machirie cycle without measuring 
each bore before honing and individually adjusting 
the tools accordingly. This practice would impose 
a penalty on production capacity, and the consistency 
of the time element would still be predicated upon 
the uniformity of abrasive wear per unit of stock 
removal, 

The method developed by Micromatic Hone 
Corporation in its Microhoning process known as 
Hydrosize entails the continuous measuring of each 
bore throughout the honing operation by means of 
a special air-electric gage. As each bore reaches the 
desired diameter, the corresponding honing tool is 
caused to cease expanding. After the last of the 
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Fig. 2—Schematic diagram of Hydrosize air-actuated 
gaging circuit. 


bores has reached size, a timer may be coupled into 
the control circuit to insure all of the hones having 
sufficient “run-out” time. This is of advantage par- 
ticularly in the production of fine-quality surface 
finishes. 


Air-Electric Sizing Device 


Fig. 2 diagrammatically illustrates the principles 
of a single air-actuated gaging circuit. It is composed 
of two branch flows, preferably supplied from a 
common source, which are opposed to one another 
on opposite sides of a diaphragm whose movement 
opens or closes a sensitive snap-action limit switch. 
The pressure in the hone branch is governed by the 
variable rate at which air escapes through the meas- 
uring jet C in the honing tool as compared with the 
fixed rate at which it enters the circuit through the 
metering orifice in the hone (left) side of the system. 
Similarly, the pressure in the size-control branch is 
based upon the adjusted rate of escape at the remote 
size control at jet B and the fixed rate of admission 
of air through the metering orifice on the control 
(right) side of the diaphragm. As long as the work- 
piece is undersized, the unit pressure on the hone 
side of the diaphragm is the greater and the micro- 
switch is inactive. When the workbore has enlarged 
sufficiently, the rate of escape at the hone jet C 
increases beyond the normal rate of admission, and 
the pressure on the hone side of the diaphragm de- 
creases, When this pressure has dropped such a 
degree as to permit the static pressure on the control 
side to overcome the former, the resulting diaphragm 
movement trips the limit switch of that particular 
hone. 

Manual adjustment of the air gap at B, so as to 
increase the rate of escape, requires a proportionate 
increase of escape at jet C of the honing tool before 
the necessary unbalance of pressure occurs to move 
the diaphragm and trip the microswitch. This in- 
creases the diameter of the bore produced. A re- 
verse adjustment of the remote control produces 
smaller-diameter work. 
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The mechanism for expanding the honing tools 
and its actuating means is too complex for illus- 
tration or detailed description in the space allotted 
for this discussion. Suffice it to say that there are 
two expansion motions provided in a machine of 
this character: One is rapid, and collectively ex- 
pands all of the tools to approximate rough-bore 
diameter; the other is a slow “feeding” expansion 
which carries the tools from the rough-bore diameter 
to finished-bore diameter and compensates for abra- 
sive wear occurring during the stock-removal phaee 
of the operation. 

Each tool has its own feeding mechanism, these 
being collectively actuated by a common slide (part 
of which is the rack shown at the right-hand end 
of the spindle head in Fig. 1). As each tool gen- 
erates the diameter desired in the workpiece, its 
feeding mechanism is disconnected from this slide 
motion by means of individual solenoid-actuated 
clutches. Micro Switches, actuated by the size-con- 
trol diaphragms, Fig. 2, initiate the action of these 
solenoids. 

The expansion-feed actuating slide reverses its 
direction of traverse after the “timing out” of the 
last hone to reach size; but until the “feed-stop” 
solenoid clutches are de-energized at a specific point 
in the backward travel, the feeding mechanism is 
not reversed or set back. An adjustable cam on 
the slide performs this function, and the point at 
which this cam is set automatically establishes the 
amounts of expansion obtainable from the feeding 
motion and attainable compensation for abrasive 
wear. The focus of interest in this project, from 
the electrical engineer’s viewpoint, should therefore 
be in the functioning of the particular limit switch 
involved (1LS-12 in Fig. 4) which is operated for a 
different purpose in each of the opposite directions 
of traverse of the feed slide. 

Upon completion of the honing operation, the tools 
are withdrawn from the workpiece. During with- 
drawal, the tools are not only contracted below 
rough-bore size, but their feed mechanisms also are 


Fg. 3—Control panel for an eight-spindle automatic 
honing machine. 









































fed backwards sufficiently so that, when the tools 
are re-expanded in the subsequent workbore, the 
initial diameter of the abrasives will approximate 
that of a normal rough bore. Thus, if a succeed- 
ing bore is under normal rough-bore size, it will be 
subjected to higher unit abrasive pressure to remove 
stock rapidly at the start of the honing operation so 
as to attain final size, at normal abrasive pressure, 
nearly simultaneously with the other bores in the 
block. The rate of feed-out expansion from the 
initial (or rough-bore) size to finished-bore size is 
the same for all the tools, but it may be adjusted to 
suit the characteristics of the work material and the 
abrasives. 

Fig. 3 is a photo of a typical control panel for 
an eight-spindle machine. Its functioning is the 
same as for the pilot circuit, Fig. 4, for a six-spindle 
machine. 

In order to clarify the functions of the pilot cir- 
cuit, Fig. 4, consider the contact positions shown as 
representing all motors shut off but with potential 
present at the secondary terminals X-1 and X-3 of 
the transformer at the upper left of the diagram. De- 
pressing the “pump-start” button energizes the en- 








Fig. 4—Pilot circuit for a six- 
spindle honing machine with 
automatic size control. 


Limit Switch and Relay Coil 
and Contact Finder List 


Con-| Limit Loca- 
tact} Switch tion 


03 LS-1 N8 
J2 LS-2 L3 


N3 
M4 


CR-9 F2 
CR-10 E2 


CR-11 E2 


CR-12 [2 LS-12 


Motor Relays 
Coil Cont. 


CR-13 [2 
P3 P10 


CR-14 K1 Q2 Pll 
CR-15 14 M3 J4 


TD-1 N2 





tire pilot circuit through the reciprocation pump 
starter M-2. 


Initial Setup Procedure 
The order of initial setup is as follows: 


1. Insert workpiece and close holding fixture. This 
action closes LS-4, starting coolant pump through 
starter M-3. 


2. Depressing the “inch” button by-passes LS-1 and 
picks up CR-2 directly, causing spindles to de- 
scend and insert the hones into the work bores. 
After the bottom of the working stroke is reached 
LS-2 is mechanically closed after which the inch 
button may be released. 


3. The hones are caused to expand rapidly and then 
start their “feed” expansion by setting the “feed” 
selector switch to “manual,” which pulls in CR-4 
through LS-2 and the normally-closed contacts 
of CR-2. Setting “tooling” selector to “on” ener- 
gizes coil CR-13, thereby closing the correspond- 
ing contacts and energizing all of the feed-clutch 
solenoids. This permits the tools to be manually 
expanded to the bore size desired. When the 
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hones have been thus adjusted and the feed slide 
rack has traversed approximately to its contact 
position with LS-12, the “feed” and “tooling” 
selectors are returned to “automatic” and “on” 
respectively. The hones will then contract to 
permit withdrawal and are ready for use. 

4. Depress “inch” and “withdraw” buttons and the 

spindle returns to its idle position. 

5. Depress “spindle start,” to start the spindle motor 
through contact M-1. 


Circuit Functioning Described 


Depressing “cycle start” button energizes coil 
CR-1 which picks up coil CR-2 through contact 
M-3, and coil CR-14 through normally-closed con- 
tact of CR-3; CR-2 trips reciprocation solenoid, 
starting stroking action. At the bottom of the in- 
sertion stroke, LS-2 is closed, energizing coil CR-4. 
This initiates both “rapid” and “feed” expansion of 
the hones. LS-2 also energizes the spindle rotation 
clutch-valve solenoid via CR-5 through a CR-] 
contact, and closes CR-12 (through CR-14), estab- 
lishing a feeder to the sizing controls, LS-6 to LS-11 
and their associated control relays. 

At this point, in the order of action, a strict se- 
quence of functioning is not necessarily followed. 

Should size be reached in any bore before the 
feed-slide cam trips the all-important switch LS-12, 
the corresponding “feed-stop” solenoid energizes and 
stops the expansion of that tool short of the “kick- 
in” position of the slide on its return stroke. This 
causes the feeding mechanism of that particular tool 
to set itself backwards, as it was obviously adjusted 
too large. This feature is more fully explained fur- 
ther on. 

If, however, certain of the tools have not achieved 
required size when LS-12 is tripped on the forward 
movement of the slide, they will continue to expand 
after LS-12 closes coil CR-15 which establishes a 
second sealing circuit to the coil of CR-12 through 
its contacts. 


Compensation for Stone Wear 


To elaborate upon the manner in which self-com- 
pensation for the hone size setting or stone wear 
occurs, the following explanation may help: 

Assume that movement of the “feed” slide, from 
its starting position to the point at which LS-12 
trips, represents 0.010 in. expansion on each honing 
tool. If any tool has been manually set oversize, it 
alone would stop expanding when the desired bore 
size is reached even though LS-12 may not yet have 
tripped. That particular tool would then have 
“feed” expanded less than the above mentioned 0.010 
in. before becoming disconnected from the feed slide. 
The other tools would continue to expand until each 
one’s size control caused its solenoid clutch to dis- 
connect it from the feed slide movement. Those 
hones whose clutches are still engaged when LS-12 
trips will have expanded the full 0.010 in. and will 
continue to do so until size is reached in their 
respective bores. 
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Fig. 5—Simplified schematic wiring diagram of 
power circuit for multiple-spindle honing machine 
with automatic size control. 


As the final bore reaches the required size and its 
corresponding size-control contactor closes, a series 
connection is completed through all of the “feed- 
stop” control relays CR-6 through CR-11, starting 
the time delay (or “run-out”) switch TD-1. At 
the expiration of the time setting, this switch ener- 
gizes CR-3. Coil CR-14 drops out upon the open- 
ing of the normally-closed contact of CR-3, thus 
breaking one of the sealing circuits to CR-12. Relay 
CR-3 also energizes the solenoid of the “withdraw” 
valve causing the tools to be withdrawn from the 
workpiece. 

While the tools leave the work, LS-2 opens, stop- 
ping the spindle rotation by de-energizing clutch 
relay CR-5 and contracting the tools by de-ener- 
gizing expansion relay CR-4. In the position of full 
withdrawal, LS-1 is opened and relays CR-1, CR-2, 
and CR-3 drop out. 

Return movement of the feed slide starts when 
CR-4 opens but none of the feed-clutch solenoids 
de-energizes until LS-12 is tripped on the return 
movement of the feed slide; at this instant all of 
the feed mechanisms are re-clutched to the slide and: 
contract the hones 0.010 in. during the balance of 
the slide return. Hence, those hones which “feed” 
expanded Jess than 0.010 in. before size was reached, 
are set back the difference between 0.010 in. and 
their actual expansion. This may be described as 
compensation for an oversize adjustment of the tool. 

Similarly, those which expanded more than 0.010 
in. before reaching size are contracted only 0.010 in. ; 
and may be regarded as having been set ahead the 
difference between their actual expansion and the 
0.010 in. contraction. This latter difference nor- 
mally reflects the abrasive wear which occurred in 
the honing of that particular workpiece. 

A second cam carried by the feed slide is arranged 
to close LS-3 at the extreme of the feeding travel. 
Its sole purpose is to stop the machine if, for any 
reason, all of the bores have not reached size by that 
time. This is likely to occur only when the tools 

(Continued on page 182) 
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An Automatic Toaster Without 
Motors or Timers 


The “mechanical heart,” with an assist from an 
electrical hot wire, cuts off the heat and pops up 
the toast when it has reached the selected color. 


HE Proctor Electric Company’s new model 

1481 automatic toaster has several unusual 

elements incorporated in its design. In the 
first place the exterior form was evolved trom sev- 
eral alternative models which were viewed, com- 
pared and voted upon by thousands of shoppers in 
retail stores in various cities last year. Oval in 
shape (Fig. 1), the shell is a single piece of drawn 
steel, chromium plated. The upper portion is pol- 
ished while the lower part is ridged and given a 
satin finish. Base and control knob are of black 
phenolic resin and the handles at the ends are of 
lucite. 

The heating element is a small ribbon of nickel- 
chromium alloy, crimped to reduce its length. It is 
wound upon a plate of Duroc, a proprietary mate- 
rial especially resistant to heat without deformation 
(Fig. 2). Guard wires attached to the element as- 
sembly are small in dimension, in order not to cast 
an objectionable shadow upon the toast. 

The toaster is rated at 1000 watts and is intended 
for a-c circuits only, because of the slow-break 
switch which is described below. 

It is in the “mechanical heart,” shown in Fig. 3, 
that the greatest evidence of design ingenuity is to 
be found. What the sales force call the mechanical 
heart is denoted by the engineers the control box 





Fig. 2—The heating element, comprising crimped re- 
sistance ribbon wound on a base plate of synthetic 
material especially resistant to heat. 
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Fig. 1—The new Proctor automatic toaster, the ex- 
terior design of which follows indications from bal- 
loting by customers in retail stores. 


assembly. It is all carried on a sheet-metal chassis 
in the bottom of the toaster and is easily removed 
for servicing. It is contemplated that when neces- 
sary the service man will merely replace the entire 
assembly, returning the one removed to a central 
point for shop repairs. 

The tasks imposed upon the control box assembly 
include the following : 

1. Open the circuit by thermostatic action when 
the toasting operation is completed ; 

2. Trip the pop-up mechanism ; 

3. Maintain an open-circuit condition until an- 
other toasting cycle is begun; the thermostat could 
not do this, as it would normally move to a closed- 
circuit position when cool ; 

4. Restore closed-circuit conditions with the re- 
setting of the pop-up mechanism to begin a new 
toasting cycle. 

Nos. 1, 3 and 4 indicate that there should be a 
switching action independent of the thermostat. Ac- 
tually, it uses the same switch contacts but the 
mechanical action is separate. The gravity switch 
is shown in plan in Fig. 4. The movable member 
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Extracts from another of the series of in- 
dependent surveys by James O. Peck Co., 
of assembly savings made with Phillips in 
leading plants. 


“We specify Phillips Screws for 
our coin-operated phonographs,” 
said Wurlitzer’s engineering staff, 
“because they're faster four impor- 
tant ways. 


“Start quicker, drive faster. 
Although we haven't made actual 
time studies, it’s fairly easy to see 
how much shorter assembly time 
is with Phillips Screws. That's 
natural ... the perfect fit of the 
driving bit in the Phillips Recess 
makes locating the screw and driv- 
ing it much more positive. 


One screw driver slip at this point in the assembly and an expensive, highly 
polished piece of Plexiglas would be ruined; and worse still, a half hour of assembly 
time irretrievably lost. Wurlitzer uses Phillips Screws and avoids slips 


screw driver would do a_ vast 
amount of harm to these machines. 


ing, sensitive adjustments, spring 
assemblies, and driving with jigs. 


“Tricky assemblies simplified. 
Che firm seat of the driver in the 
Phillips Recess speeds up other- 
wise slow jobs-such as blind driv- 


“No mental hazards... steadier 
work. Inside and out, there are a 
lot of places where a_ skidding 


Since that danger is non-existent 
with Phillips Screws, our assem- 
blers make better time, work more 
smoothly. 


“‘New help learns faster. Even 
people who have never driven 
“screws in factory production can 
be trained to drive Phillips Screws 
much easier and faster than they 
could be taught to drive slotted 
screws. Also eliminated is the dan- 
ger to hands and arms from jagged, 
burred heads turned up so fre- 
quently on slotted screws. And far 
fewer screws are dropped on the 
floor . . . a not inconsiderable sav- 
ing to us.” 


Ideas for your assembly opera- 4 
tions . . . FREE, in this Wur- 
litzer report and in other as- 
sembly reports . . . covering 

metal, wood and _ plastic 
products, Use coupon. 


Adjusting the selector keys. The absolute seat of the driver bit in the Phillips 
eta tt CECE T lu) Claes lac CL a CE tal 


PHILLIPS e<o#ffca SCREWS | 


Report we. 2 


rs Ss 
<<EMBLY SAVING 
ASSEM -sane SCREWS 


Wood Screws - Machine Screws - Self-tapping Screws - Stove Bolts Phillips Screw Mfrs., ¢ 0 Horton-Noyes 
1800 industrial Trust Bidg., EM-25 
Providence, R. |. 


Pheoll Manufacturing Co. 
Reading Screw Co. 
Russell Burdsall & Ward 

Bolt & Nut Co. 
Scovill Manufacturing Ca. 
Shakeproof Inc. 
The Southington Hardware Mfg. Co. 
The Steel Company of Canada, Ltd. 
Sterling Bolt Co. 
Stronghold Screw Products, Inc. 
Wolverine Bolt Company 


Send me reports on Assembly Savings with Phillips Screws. 


Name 


Company... 


Pawtucket Screw Co. 
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Fig. 3—The “mechanical heart,” or control box assembly, carrying all the operating mechanism. At the 
right is the same assembly turned over, in normal position, with the “color-guard” thermostat assembly stand- 
ing upright in the center. 


rests upon the stationary member as shown in the 
detail at 6. Section A-A, lower left, shows how the 
bimetallic thermostat buckles, swinging its lower end 
to the right, tipping the contact lifter bracket. This 
acts like a bell crank. Its lower arm, passing under 
the movable contact of the gravity switch, raises it 
and opens the circuit when the thermostat says the 
correct temperature has been reached. This merely 
cuts off the electric energy but a series of other re- 
sults also follows: 

The hot wire, 8 in Fig. 4, is in series with the 
toaster element and expands with the passage of 
current during the toasting period. It is looped 
around the insulator carried on the pivot yoke, 9, 
and expansion of the wire allows the pivot yoke to 
move to the left in response to the pull of the jam 
plate spring 10 upon the jam plate 2. The latter tilts 
and slides angularly along on the latch bar 3. This 


Fig. 4—Details of the 
“mechanical heart” or 
control box assembly, as 
viewed from below. The 
themostat assembly (left) 
is represented in vertical 
section. 
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Series A-300 Relay 


Three basic types of A.C. 
and D. C. operation: con- 
tinuous rotation, add and 
subtract, electrical reset. 
First two types have 40 
active positions, electri- 
cal reset has 36 contacts. 
All three types follow 10 
pulses per second with- 
in rated voltage range. 


n rs 


T-110 Time Delay 


Provides delayed opera- 
tion from 10 to 60 seconds 
using a resistance wound 
bi-metal strip. In radio it 
revents damage to recti- 
iers and tube filaments by 
retarding plate current until 
tubes are sufficiently heated. 
Used widely in industry 
to change circuits after a 
predetermined interval. 


Series 595 D.C. Relay 


Midget telephone type 
unusual for amount of 
power provided. Size 
only 1 7/16” x 1 3/8” 
x 1”. Three outstanding 
features — frictionless 
pivot — proper copper- 
iron balance—capacity 
to carry up to 8 single 


Series 220 A.C. Relay 
Capable of breaking 
currents up to 20 am 

at 230 v., 60c., A.C., 
non-inductive load. 
Bakelite contact block 
tests 1500 v. break- 
down to ground. 


Series 600 Relay 


Small, compact, low- 
cost. Size: 2 1/8” 

we at te. 
Contact combina- 
tions up to 4 P.D.T. 
Power consumption, 
6 V.A. Max. cap., 8 
amps, 3 v. to 230 v. 
A.C., of 3 v. to 110 
v. D.C. Coil and 


Series 100 A.C. Relay 


Used successfully in 
automatic home 
washing machines. 
It is incorporated in 
many new house- 
hold appliances now 
on drafting boards. 


Designed for low loss 
antenna change-over. 
Straight line position 
of screw terminals and 
contact springs main- 
tains a spacing thru 
relay from transmis- 
sion line to transmitter. 
Reduces impedance 
mismatch to minimum. 


Series 12 A.C. Solenoid 


For intermittent and 
continuous duty. Rated 
at 6 v. to 230 v., 60c., 
A. C. Stroke ranges from 
1/8” up to 7/8”. Series 
6 D. C. rated 6 v. to 230 
v. Stroke 1/8” up to 2”. 


5/16" dual contacts 


16 ¢ contact assemblies 
minimize arcing. 


pole, single throw 
interchangeable. 


contact combinations. 


Faced with responsibilities for the design and successful performance of their companies’ products, 
American design engineers are eagerly turning to Guardian Electric first for relays and complete 
control assemblies. They find at Guardian a vast wealth of application and performance data, 
an expert engineering staff with more than a decade of specialized experience solving the 
most complex and widely diversified control problems. Such experience offers design engineers 
an extra bonus value thru practical suggestions and valuable specific recommendations given 
without cost or any obligation. Should your design call for a “special” control, Guardian has 
probably built the self-same principle you seek into one of its large line of basic type units. 
When such a basic type unit becomes the “special” you need thru slight variations, the savings 
in time and money are substantial, you circumvent die costs and beat delivery schedules in the 
bargain! Should special engineering be required, our staff is at your disposal. Write — call on 
Guardian for these excellent controls designed by Guardian engineers for engineers. Expert 
advice is yours for the asking to help you design better products thru improved techniques 


GUARDIAN (ELECTRIC 


1627-A W. WALNUT STREET 


A COMPLETE LINE OF RELAYS SERVING AMERICAN LUBUSTRY 
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has the effect of giving the jam plate a “‘bite” or 
‘‘jam” on the latch bar when the motion is reversed. 

When the thermostat opens the circuit, the hot 
wire 8 cools, shortens, and pulls the pivot yoke back 
against the jam plate. As the jam plate moves to- 
ward its original position it pulls the latch bar 3 with 
it, by reason of the angular “bite” or “jam” de- 
scribed above. The latch bar moves but a short dis- 
tance before releasing the latch keeper assembly 11 
and allowing the toast to pop up. Bell crank lever 
1 is released, allowing the jam plate to return. 


As the jam plate is restored to its position, the 
switch control arm 4, which is a piece of stainless 
steel wire, bent as may be seen in Fig. 3, moves to 
the right in Fig. 4, further raising the movable con- 
tact of the gravity switch and holding the circuit 
open. These conditions continue until the depres- 
sion of the toaster rack resets the latch assembly. 
retracts the switch control arm 4, closes the gravity 
switch, and places the contact lifter bracket 5 in posi- 
tion to start the cycle all over again upon instigation 
from the thermostat 7. 





ASA Appoints Vice-Admiral Hussey as Administrative Head 


FFECTIVE January 1, Vice-Admiral George 

F. Hussey, Jr., USN (retired), wartime chief 
of the Navy’s Bureau of Ordnance, assumes the post 
of administrative head of the American Standards 
Association. In announcing this appointment, Fred- 
erick R. Lack, president of the ASA and vice- 
president of the Western Electric Company, de- 
scribed it “as a noteworthy event and another step 
forward in ASA’s program of service.” 

In joining the ASA staff, Admiral Hussey suc- 
ceeds Dr. P. G. Agnew, vice-president, secretary 
and administrative head of the staff of the ASA. 
Dr. Agnew has served the ASA for the past 28 
years and has a world-wide reputation as an out- 
standing authority on standardization. In recogni- 
tion of important service he has given to the ASA 
and American industry as a whole, arrangements 
have been made by the ASA Board of Directors 
for Dr. Agnew to remain at the service of the asso- 
ciation as a consultant. ‘His unusually broad knowl- 
edge of standardization and his wise counsel and 
advice,’ declared Mr. Lack, “will give valuable sup- 
port to the work of the officers, the board, and the 
staff.” 

Cyril Ainsworth, who has served for a number 
of years as technical director and assistant secre- 
tary of the ASA, will serve with Admiral Hussey 
as director of operations. He will be in charge of 
the greatly increased activities of the engineering 
staff and the numerous technical committees. 





Dr. P. G. Agnew Vice-Admiral George F. Hussey, Jr. 






In his wartime work as head of the Navy Bureau 
of Ordnance, Admiral Hussey was responsible for 
its cooperation with industry and other government 
departments on many projects involving standardiza- 
tion. His navy career dates back to 1912 with his 
appointment to the U. S. Naval Academy and since 
then he has served in many capacities. In addition 
to other decorations he received the Distinguished 
Service Medal for his work as head of the Bureau 
of Ordnance. 

The 1948 plans of the ASA, according to an 
official statement, call for an expansion of activities 
almost triple that of the most active prewar year. 
There are at present over 366 projects being car- 
ried out under ASA procedures with more pending, 

The ASA is composed of 110 national organiza- 
tions and 2100 companies. It has approved 871 
American Standards, American War Standards, and 
American Standard Safety Codes. This work repre- 
sents the consensus of over 650 organizations which 
send some 3500 representativés to technical com- 
mittees. 

The technical work of the ASA is carried on by 
committees representing all the national groups con- 
cerned and under the leadership of one or more of 
these national associations or societies. All this work, 
including official approval of standards, methods of 
procedure, etc., is under the supervision of the 
Standards Council, composed of official representa- 
tives of all member-bodies. 


Vice-Admiral George F. Hussey, Jr., formerly chief of 

the Navy Bureau of Ordnance, becomes administrative 

head of the American Standards Association. He takes 

over the administrative responsibilities from Dr. P. G. 

Agnew, vice-president and secretary of the ASA. Dr. 

Agnew remains at the service of the association as a 
consultant. 
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Newest addition to the FASCO line is this 
Series R Fractional H.P. Motor. It is a new, 
exclusive package with definite sales advantages 
for you. FASCO experienced engineering and 
production know-how brings you in this 
FASCO shaded pole F.H.P. motor new high 
power, available before only in a capacitor or 
split-phase type motor at higher cost. Ideal for 
applications where starting torque is low and 
running torque requires up to 4 H.P. It is a 
real money-saver where continuous operation 
under long hour duty load is demanded. Addi- 
tional advantages beside quiet, economical, 
trouble-free operation and dependable speed 
control are incorporated in this FASCO F.H.P. 
Motor. 


Plus these FASCO-built quality 


features for better performance: 


@INTEGRAL COOLING FAN 
of new design and large vent 
. holes. 


@ TAPELESS COILS, for improved 


heat dissipation. 


@ UNIFORM ROTOR RESISTANCE 
and BALANCE from new pressure 
assembly and automatic machine 
welding. 


@ LUBRICATED from large felt-filled 
reservoirs with a new oxidation- 
resistant oil. 


S BEARINGS are precision oil-less, 
self-aligning type. 


WRITE on your company letterhead for com- 
- plete information including dimensions, specifi- 
P pes ee cations and performance data. No obligation. 


. A. SMITH MANUFACTURING CO., INC. | ee 
250 DAVIS ST. « ROCHESTER 2, N.Y. 
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Homopolar Generator the Basis of 


Kinetic Stored-Energy Welder System 


COMBINATION of a homopolar d-c generator 
A and a heavy flywheel driven by a standard in- 
duction motor is the latest answer to the 
problem of imposing a balanced load upon a 3-phase 
power system with resistance welding. This is the 
principle employed in the new Caputo-Crawford 
system of kinetic stored energy, recently exhibited in 
experimental form by the Progressive Welder Com- 
pany, Detroit. 

A homopolar generator has only one set of magnetic 
poles and uses continuous collector rings instead of 
a commutator. Although it is the oldest type of 
generator (its inception goes back to Faraday) it 
has been little used, since its chief characteristic is 
that it produces only direct current of high amperage 
and relatively low voltage. These characteristics, re- 
quired for resistance welding, are seldom met else- 
where in industry, accounting for the fact that so 
few homopolar generators have been put to com- 
mercial use. 

Since it would not be economically practical to 
build a motor-generator set large enough to carry on 
a continuous basis the large peak currents (as high 
as 50,000 amp) required for resistance welding, in 
the Caputo-Crawford system, a large flywheel is con- 
nected to the generator. When the welding contactor 
is closed, the heavy current drawn tends to stall the 
generator and its driving motor. This tendency is 
overcome by the kinetic energy in the flywheel to 
such an extent that only a minor slowing down of 
a few revolutions per minute actually occurs. The 
kinetic energy is stored during the “off-time” between 
welds and when the machine is first started up. 

Three more problems had to be solved, however, 
before such a system could be made practical for 
resistance welding. The first of these involves off- 
setting the voltage drop which normally occurs due 
to armature reactance when load is applied. This 


Experimental Caputo - Craw- 
ford generator built by Pro- 
gressive Welder Company. 


energy system. 





Schematic sectional drawing showing magnetic (dash 
line) and electrical circuits of the homopolar gen- 
erator used in the Caputo-Crawford kinetic stored- 


has been overcome by so designing the generator that 
the current flowing to the welder passes through 
stator pole face conductors parallel to the rotor bars 
and produces a magnetic field that opposes the arma- 
ture reactance effect. This holds the voltage drop 
to all practical purposes to that due to the resistance 
of the welding circuit. Voltage drop is further mini- 
mized by arranging adjacent leads to carry current 
in opposite directions, thus avoiding inductance by 
canceling out of magnetic fields. 

Furthermore, even though the reduction in speed 
due to the imposed load may be quite low, any re- 
duction would normally result in a voltage drop in 
the output of the generator. To compensate for this, 
the leads between the armature conductors and the 
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INSTRUMENTS FOR 


ELECTRONIC MAINTENAN 


WESTON Electronic Analyzer—Model 769. Incor- 
porating: 1. A conventional Volt-Ohm-Milliam- 
meter with self-contained power source. 2. A high- 
impedance electronic Volt-Ohmmeter using 115 
volt, 60 cycle power. 3. A stable, probe-type, 
Vacuum Tube Voltmeter, for use to 300 megacycles. 


WESTON Multi-Purpose 
= TUBECHECKER — Model 798. This universal 


tubechecker offers within one instrument pro- 
vision for testing: 1. Receiving tubes. 2. Volt- 
age regulator tubes. 3. Light duty thyratron 
tubes such as 2A4—6D4—884—885—2051. Scale 
is calibrated “Good-Bad” as well as in mutual 
conductance readings. 


These portable Westons are specifically designed for, 


expediting electronic maintenance . . . for doing the job 
better— faster. All are engineered and built in the strictest 
traditions of Weston accuracy and dependability. For fur- 
ther details see your local WESTON representative, or 
write... Weston Electrical Instrument Corporation, 582 


Frelinghuysen Avenue, Newark 5, New Jersey. 


Direct Reading Insulation Tester —Model 799. - t S 0 N 


Compact, one-hand-operated insulation tester with .1 
to 10,000 megohm range, using a test potential less 


than 50 volts d-c. Indicates: 1. Insulation properties. 
2. Leakage resistance. 3. Conductivity of insulating SS 2 


materials. 4. Leakage due to moisture absorption. 
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collector rings are skewed to provide a flux aiding 
the generator field. Thus the strengthened field in- 
creases the output voltage, compensating for the volt- 
age drop that would normally occur due to reduction 
in rotor speed. With this arrangement it is entirely 
feasible to produce a voltage rise rather than a voltage 
drop, if desired, during welding. 

A third problem was presented in the support of 
the flywheel and rotor assembly (a-c motor, generator 
and flywheel are all on the same shaft; see cross- 
sectional view). This has been overcome by using a 
vertical shaft and passing a portion of the magnetic 
flux of the generator through the upper portion of 
the flywheel and the frame in such a manner as to 
create a lifting force on the flywheel, thus removing 
most of the load from the thrust bearing. 

Another novel feature of the unit is its method of 
cooling. A pipe in the large (11 in. diameter) hollow 
shaft of the rotor carries cooling water down through 
the rotor assembly. From here it is fed through the 
various units by a combination of centrifugal and 
thermosyphon action, returning through the hollow 
shaft around the pipe. An ingenious feature also is 
the use of water-cooled brushes which decreases con- 
tact resistance, increases efficiency and prolongs life 
of the brushes and rings. 

The system makes possible the operation of re- 
sistance welding equipment through a simple air- 
operated contactor of the carbon-disk type such as 
has been successfully employed for many years with 
Progressive storage battery-powered welders.* 

To operate standard resistance welding equipment, 





such as spot or flash-butt welders, with the Caputo- 
Crawford system, only the simplest type of a timer, 
such as mechanical timers, are required. Heat con- 
trol is infinitely variable and controlled by a simple 
rheostat which regulates the strength of the generator 
field. Generator field current is obtained from the 
three-phase power supply through a low-demand, dry- 
disk type rectifier unit. 

The welding capacity (current and duty cycle) of 
a Caputo-Crawford system installation is controlled 
by three factors: 

1—The kw rating of the homopolar generator, 

2—The size of the flywheel employed, and 

3—The size of the electric motor used to 
drive the generator. 

As to the generator capacity, it is estimated that 
two or at the most three sizes of generators should 
be adequate to economically take care of the general 
range of resistance welding requirements. 

The size of the flywheel determines the rate of rotor 
deceleration during welding. The larger the flywheel 
the greater the total kinetic energy and the smaller 
the reduction in speed when a given welding load is 
applied. For extremely heavy ampere-second draws 
per weld, a larger flywheel should be used. 

The size of the motor selected to drive the gener- 
ator determines the combination of maximum duty 
cycle and maximum load for each weld, since it is 
the function. of the motor to restore between welds 
the kinetic energy drawn from the rotor assembly 
during the weld. It does not appear at present that 
motoss in excess of 15 to 40 hp will be required 








except for the most heavy-duty and high duty-cycle T 

* See “Storage Battery Welder Forced Component Development,” . . 
ELecTRICcAL MANUFACTURING, May, 1946, p. 106. applications. 1] 
er 
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Calibrating Photographed Spectra by Thyratron-Operated Flasher 


A thyratron-operated flashing circuit is used in an 
infra-red spectrograph to photograph calibrating or 
reference lines at intervals along a spectrum. The 
instrument was designed in the laboratories of The 
Texas Company. 

The region of the spectrum being photographed is 
“determined by the angular position of a circular table 
carrying prisms and gratings. The table is rotated 
by worm gearing and on the shaft of the worm gear 






MICRO SWITCH IN 
SPECTROGRAPH =, ano 


Circuit diagram of the thyratron-operated flasher which 
impresses calibration lines on the spectrum negative. 
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is a brass disk with 30 evenly spaced teeth. A snap- se 
action limit switch is so placed that as each tooth passes = 
it, the switch is closed. Each time the switch closes, th 
a lamp in front of the cylindrical lens of the camera is lu 
flashed. This imprints a reference line upon the = 
photographic negative. One tooth on the brass disk 
has been removed so that once in each revolution, or te 
after each twenty-nine reference lines, a line is missing. ty 
This serves to locate the remaining lines on the spectrum. 

In the circuit diagram, the Micro Switch fires a fo 
FG-67 thyratron which in turn causes a 4-mf capacitor A 
to discharge through the lamp. The magnitude and C 


duration of the current wave produced by each capacitor 
discharge will be the same, regardless of changes in 
the flashing rate. But an increased flashing rate will 
tend to produce higher temperatures in the lamp, with 
greater filament brightness and consequent variations 
in the intensity of the photographed images of the 
reference lines. 

To correct this, the lamp filament is kept heated at 
all times by a constant direct current from the rectifier 
bridge shown at the upper left. The thyratron then 
merely adds sufficient energy to flash the lamp and the 
starting temperature remains constant. Direct current 
is necessary for this constant heating of the filament. 
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MIGHTY Mitcet! 


Despite small size 
handles 30 amps.! 


t's the mew ADLAKE 
No. 1110 RELAY 


Thirty amps. is a big load, but the new Adlake No. 
1110 Relay is rugged enough to handle it. It is small 
enough to fit in one hand, yet it makes and breaks 
30 amps. easily, and with low operating current. 


Like all Adlake Relays, No. 1110 is hermetically USES: 
sealed against dust, dirt, moisture and oxidation; " 
mercury-to-mercury contact prevents burning, pit- . ‘ 
ting and sticking; it’s silent and chatterless, abso- © power circuits 


lutely safe and requires no maintenance. And it’s 
cushioned against impact and vibration. * motor controls 


Both contact and coil leads are fastened to the e heater controls 
terminal posts. Block is equipped with compression . 
type terminals to simplify installation. e traffic controls— 


Write today for free, illustrated Adlake Relay and a host of others 
folder, giving full details on No. 1110 and other new 
Adlake Relays. Address: The Adams & Westlake 
Company, 1108 N. Michigan, Elkhart, Indiana. 


TRADE MARK 


ve Adams & Westlake <onran 


Established 1857 * ELKHART, INDIANA « New York * Chicago 


Manufacturers of Adlake Hermetically Sealed Mercury Relays for Timing, Load and Control Circuits 
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Materials, Equipment, 
Electrical and Mechanical Parts, Finishes 





HIGH-OUTPUT SMALL INDUCTION MOTOR 


Small, shaded-pole, 2-pole motor (Raytheon Model 230) 
incorporates special design principles still undisclosed by 
the manufacturer. It is described as providing highest pos- 
sible operating efficiency with maximum output per pound 
for its size. Applications are indicated where small size and 
high power are required such as small film projectors, con- 
trol devices, small fans, electric toys, and vending machines. 

Motor is rated as 3400 rpm and is available for 40-, 50- 





and 60-cycle operation at voltages up to 250. Horsepower 
ratings are from 1/350 to 1/75. Starting torque from 1.2 
to 4.5 oz-in. Available in skeleton, open or totally enclosed 
models. Two internal cooling fans, dynamically balanced 
rotor, and self-aligning Oilite bearings with ample oil 
reservoirs are provided. Minimum dimensions: 23% x 3 x 
134 in. Russell Electric Co., 342 W. Huron St., Chicago. 


PULL-TYPE SOLENOID 
Pull-type a-c solenoid (Type T) for vending machines, 
washing machines, electric record changers, etc., is said to 
incorporate a special magnetic circuit that overcomes the 
conventional effect of residual magnetism and the droop- 
ing of the pull curves at the critical point when plunger 





travels to the seated position. Comparative test curves 
released by the manufacturer indicate that power is con- 
tinually developed from the start of the stroke until and 
up to the point of seal. Other advantages claimed include 
less heating, quiet operation, and longer service life due 
to rugged construction. 

Solenoid is available in two sizes, the small solenoid with 
a %-in. stroke, the longer one with a 1-in. stroke. Varia- 
tions from standard models are possible as to mounting 
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brackets and size of core stack, which can be enlarged to 
provide greater pull. Standard models are wound for 
intermittent duty an@ are rated at 110 volts, 60 cycles. 
Winding for continuous duty is possible, but with con- 
sequent decrease in the amount of pull. Soreng Manufac- 
turing Corp., 1901-09 Clybourn Ave., Chicago 14. 


OIL-RESISTANT SYNTHETIC RUBBER 


Hycar oil-resistant synthetic rubber has been introduced 
in two new formulations, identified as OR-25 EP (Easy 
Processing) and OR-25 NS (Nonstaining). The latter 
is particularly adaptable for fabrication of light-colored 
products where staining and discoloration are objectionable. 
These formulations are said to exhibit superior processing 
characteristics compared with those of the regular Hycar 
OR-25. Among these advantages are better extrusion char- 
acteristics, better fusion and mold flow, and better high- 
temperature mixing. B. F. Goodrich Chemical Co., Dept. 
I-1, Rose Bldg., Cleveland 15. 


DOUBLE-ACTION LIMIT SWITCH 
Snap-action, precision limit switch (Unimax Type 
SA-1) is designed for circuit control with DPDT or 
DPST switching. Switch comprises an assembly of two 





standard precision switches, ganged for mounting on usual 
l-in. centers, and incorporates a duplex beryllium-copper 
adapter plate which actuates both switching elements 
simultaneously when operating force is applied or released. 
Adapter plate is so constructed as to provide the necessary 
uniform transmission of actuating force from the point of 
force application to the operating pins of the two switch- 
ing elements. 

Switch is rated 15 amp at 125 volts and 5 amp at 250 
volts, a-c. Overall dimensions (including the adapter 
plate), 2% in. long, 134 in. wide, and ™%e in. high. Unimax 
Switch Corp., 460 W. 34th St., New York 1. 


HIGH-DENSITY SINTERED ALLOY 

Sintered alloy of tungsten, copper and nickel (trade- 
marked G-E Hevimet), with a density said to be 50 per 
cent greater than that of lead, has been made available 
for such applications as the design of moving parts com- 
bining maximum inertia and minimum size. It is avail- 
able in a variety of nonporous sheets and blocks. Complex 
shapes may be built up by a special process of hydrogen 
welding. The alloy is said to be highly resistant to at- 
mospheric and salt water corrosion; can be plated with 
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A NEW WEIGH TO 
INCREASE SALES WITH— 


Here’s maximum effectiveness in point-of-sale advertising . . . an illumi- 
nated plastics sign on the customers’ side of the new model “Sanitary” 
scale made by the Sanitary Scale Company of Belvidere, Illinois. 
Supplanting metal and glass, this new sign is injection molded in one 
piece from clear, sparkling polystyrene. The words, “Special Today” are 
in black and the arrow in red. A supply of changeable insert signs in 
plastics are also furnished showing various specials, or the storekeeper 
can write-in the feature of the day with crayon. Users like this novel 
feature for it has proved to be an effective on-the-spot sales builder. 


This new sign is a Chicago Molded job, of course. . . produced entirely 
in our own plant... design, molds, molding, and finishing. And not only 
is it lighter, easier to handle, and less liable to breakage than the old 
sign, but it is also more economical to produce because of its simple, one- 
piece construction. 


This is just one more example of doing a job better and more economi- 
cally with molded plastics . . . the kind of work Chicago Molded is doing 
continually for hundreds of America’s leaders of industry. If you’re con- 
sidering the use of molded plastics you'll find it worthwhile to discuss 
your plans with a CMPC Service Engineer. Why not write or phone 
today? There’s no obligation. 


CHICAGO 


MOLDED 


PRODUCTS 
CORPORATION 


1024 N. Kolmar Ave. &> Chicago 51, Illinois 


COMPRESSION Ged insECTION solding of all plastic materials 
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@ The tracer had to erase a couple of times. It 


happens to the best of us. And when he re-inked, 
his periphery was definitely on the “nervous” side. 
Next time he'll use Arkwright. 


Erasures mean little to Arkwright tracing cloth. 
It can take erasure after erasure without wear- 
ing through, and it re-inks without line- 


feathering . . . ever! 


See for yourself how much better Arkwright is. 
Send for free working samples. Arkwright is sold 
by leading drawing material dealers everywhere. 


Arkwright Finishing Company, Providence, R. I. 


All Arkwright Tracing Cloths have 


these 6 important advantages 


1 Erasures re-ink without 6 Mechanical processing cre- 
“feathering” ates permanent trans- 


2 Prints are always sharp parency 


and clean 


3 Tracings never discolor or 
become brittle 








4 No surface oils, soaps or 
waxes to dry out 


5 No pinholes or thick 
threads 














nickel, chromium and cadmium; and can be silver-soldered 
and brazed by standard techniques. Average density: 
16.8 to 17 grams per cu cm. Tensile strength: 85,000 to 
118,000 psi. Rockwell hardness C, 30 to 40. General 
Electric Co., Metallurgy Div., Chemical Dept., Pittsfield, 
Mass. 


TUBULAR TRIMMER CAPACITOR 
Tubular trimmer capacitor (Types 531-532) for radio 
applications has capacitance range from 1 mmf to 8 mnf. 
Power factor is 0.1 per cent maximum; rated voltage, 350 
volts, d-c. Capacitance is varied by changing position of 





plunger inside a high-temperature-resistant, thermoplastic 
insulating tube. Trimmer mounts by means of a standard 
cadmium-plated clip-nut in the ground terminal. Dimen- 
sions: approximately ¥% in. diam, 1%e in. long for maxi- 
mum capacitance ratings. Type 531 is for panels 0.015 to 
0.039 in. thick; type 532 for panels 0.040 to 0.065 in. Erie 
Resistor Corp., 644 W. 12th St., Erie, Pa. 


VERSATILE RENEWABLE SWITCH 


Non-snap type renewable switch (No. 101) requires 
only a 5-oz pressure and 4¢-in. movement and can be used 
to make and break two circuits simultaneously or one 
before the other. Construction is as follows: Four flex- 
ible beryllium-copper strips, each %-in. wide, have each a 
%-in.-diam silver contact at one end and are attached to 
a banana pin at the other. A spring-pressed round brass 
rod is fastened at right angles to a phenolic strip in such 
a manner that a slight pressure on the rod causes the 





phenolic strip to push one set of contacts against the other. 
Each set of two contacts makes and breaks one side of the 
line. Switch comes normally open or normally closed. 
Available SPDT for breaking both sides of the line and 
DPDT for breaking one side of each line. The flexing 
movement of the beryllium-copper strips provides self- 
cleaning action. Overtravel is % in. 

Rating: 10 amp at 110-125 volts, a-c. May be used at 
lower d-c ratings under certain conditions. Plastics hous- 
ing with removable metal cover is provided. Weight: 2 oz. 
Dimensions: 1% in. square x 1% in. high (including plas- 
tics mounting plate). Switch is renewable and is claimed 
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NEW PLASTIC HANDLES CREATE SENSATION 


HANDLE HAS NEW 
SCIENTIFIC DESIGN 


A new-type, scientifically de- 
signed handle for any 


pulling has created a real sen- 
sation in every branch of indus- 
try where it has been introduced. 


It is said to be the first handle | 
of its type to be granted a | 


mechanical patent in the long 
history of the United States 
Patent Office. Its patented 
features can be included in the 
design of the handle for any 
application. 


Relieves Muscular Strain 

Designed by Thomas Lamb 
and called the Lamb “WEDGE- 
LOCK” Handle, it is primarily 
intended to relieve muscular 
strain of hand and arm by en- 
forcing relaxation of the thumb, 
and by equalization of stress 
and strain over the whole hand, 
which in turn eliminates painful 
strain and tension on arm 
muscles and ultimately back 
muscles. It painlessly puts the 
thumb muscle to work. It can 
be used in either the right or 
left hand with equal facility. 


Scientific Weight Distribution 
Another interesting feature 
incorporated in the ““‘WEDGE- 
LOCK” design is a more efficient 
distribution of the weight ef- 
fected by setting the handle on 
a 15° angle, much the same as a 
man carries a heavy crow-bar 
on a slight angle rather than 
parallel to the ground, which 
angle, in conjunction with other 
curves, wedges and divisions in 
the handle, reallocates the 
rightful strength to each finger, 
forcing each finger to do only its 
share of work. ; 


Increases Luggage Sales 

Luggage salesmen report that 
the new handle makes lifting 
seem twice as easy and most 
customers feel that they can 
lift twice as much or carry the 
same weight twice as far. 


Molded for Standard Handle Co. 

Auburn is molding the lug- 
gage handle of polystyrene by 
the injection method . . . for the 
Standard Handle Company. 
Such polystyrene properties as 
being pleasing to the touch, 
acid-resisting (no perspiration 
stains) and unlimited color 
possibilities, make it ideal for 
this application. 
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product | | 
requiring lifting, pushing, or| © 








Design of the Lamb ‘‘WEDGE-LOCK” Handle makes the thumb 
relax and allows the hand and arm to work in unison, thus avoiding 
the tension that results in muscular strain. 


HANDLE SIMPLIFIES 
PRESSURE COOKING 





Anew Lamb “WEDGE-LOCK”’ 
Handle mold for pressure cook- 


ers is already in production at 
the Auburn Button Works. 

Embodying all the basic, 
scientific features of the 
“WEDGE-LOCK,” this handle 
will simplify the mechanical 
side of pressure cooking’ b 
allowing the housewife to lift 
the entire unit with one hand 
rather than two . . . with far 
less effort than is normally re- 
quired. 

The easy control afforded by 
the handle makes it ideal for 
this application. Its safe opera- 
tion minimizes some of the fear 
complexes which have retarded 
the sale of some pressure cook- 
ers; namely, worry about heat, 
steam, hot liquids, and excessive 
weight. 

Auburn will mold this handle 
of asbestos-filled phenolic for its 
touch and safety advantages. 





THOMAS LAMB HAS 
INVENTED HANDLE 


Industrial designer, Thomas 
Lamb, invented the “WEDGE- 
LOCK” Handle after a long 
study of anatomy in which he 
developed the principles that 
he incorporates in his design. 

Lamb first became interested 
in the idea during the War, 
when he was developing a 
crutch handle to ease the strain 
on shoulders and hands. Lamb, 
after considerable research, pro- 
duced a new type of crutch 
which met all requirements. 

His next assignment was to 
solve the problem of how many 
left-hand or right-hand crutches 
were going to be needed. This 
resulted in the development of 
hisnow-famousuniversal handle. 

The “WEDGE-LOCK” Han- 
die required 6 years of intensive 
research and experimentation. 
Thousands of studies of hands 
(shape and function) were made; 
hundreds of models were de- 
signed and tested; and over 700 
pairs of human hands were ex- 
amined, measured, and tested 
on models and apparatus. 


UNLIMITED POSSIBILITIES FOR NEW HANDLE, 
INQUIRIES WELCOMED BY AUBURN 


The Lamb “WEDGE-LOCK” 
Handle is so flexible in its 
adaptation that it can be used 
on any product that must be 
pushed, pulled or lifted. 

Handle molds are now in the 
making for ladies’ hair brushes, 
stovetop ware, acetylene torch- 
es, and glass coffee makers. The 
design will find its way to port- 
able electric tools, portable 
radios, boxes, carrying cases of 
many types and hand tools. 

If you think that your product 
can be made more functional or 
more salable with this new 


NEW DESIGN USED 
IN SKILLET HANDLES 


Auburn is molding a unique 
“WEDGE-LOCK” skillet han- 
dle that is sure to prove a boon 
to the busy housewife. 

Made of an asbestos-filled 
phenolic material by the plung- 
er-type transfer method, this 
new handle withstands high 
temperatures and, at the same 
time, enables the skillet to be 
lifted safely and easily with un- 
usually heavy contents. Even if 
greased, handle will not slip or 
turn in hand. 


handle, you can get further de- 
tails from Auburn Button Works, 
Inc., authorized molder. Auburn 
engineers will be glad to process 
your inquiries and submit cost 
data for your information. 

You can expedite matters by 
sending a sample of your prod- 
uct with full details on all 
handle requirements. A proto- 
type of the “WEDGE-LOCK”’ 
Handle can be designed for your 
particular application and you 
can see for yourself how much 
it will add to the unit. 


AUBURN MARKS 72nd 
YEAR IN PLASTICS 


Founded in 1876, the Auburn 
Button Works is rounding 
out its 72nd year as a plas- 
tics molder. Its wth has 


paralleled that of the plas- 


tics industry itself. 

Today, Auburn molds all 
types of plastics by any 
molding: method. When you 
choose Auburn as your cus- 
tom molder, you can be sure 
that the recommendations of 
their engineers are not dic- 
tated by any limitation of 
plant or molding facilities. 


OFFICES: NEW YORK AND CHICAGO. REPRESENTATIVES: NEW ENGLAND, PHILADELPHIA, CLEVELAND, DETROIT. SAN FRANCISCO 
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HOW TO CUT 
COST OF REMOVING 
BUFFING COMPOUNDS 


SE Oakite Saturol, the self- 

emulsifying solvent, as a fast 
pre-soak to remove buffing and pol- 
ishing compounds. Eliminates tedi- 
ous brushing of stainless steel and 
aluminum parts. A quick Saturol soak 
saves alkaline-cleaning time. when 
parts are to be chemically finished or 
plated. Check with the Oakite Tech- 
nical Service Representative near you. 
He’ll show you how to use Oakite 
Saturol—either alone or as a pre-soak 
‘in an Oakite cleaning cycle—with 
money-saving results. Arrange today 
for his free service in your plant. No 
obligation. 


OAKITE PRODUCTS, INC., 18H Thames St., NEW YORK 6,N.Y. 


Technical Service Representatives in Principal Cities of U. S. & Canada 


MATERIALS 
METHODS 
SERVICE 


Specialized Industrial Cleaning 


Quantity 


PRODUCTION 
oi 
GREY IRON CASTINGS 


ONE OF THE NATION’S 
LARGEST AND MOST MODERN 
PRODUCTION FOUNDRIES 


ESTABLISHED 1866 


ihe Ley iy bY 


FOUNDRY DIVISION 


OFFICE AND MANUFACTURING PLANTS 


CHATTANOOGA 2, TENNESSEE 














to stand up to very long sequences of positive operations. 
Congress Fan & Electric Co., P. O. Box 3747 Peninsula 
Station, Daytona Beach, Fla. 


When Exact Cycling is Not Predictable 


In designing the electrical controls for a fully automatic, 
multiple-spindle honing machine for cylinder bores, main- 
tenance of exact finished diameter was achieved with a 
novel type of air-electric gage applied independently to 
each bore. More difficult of solution were the problems of 


providing automatic compensation for abrasive wear and 
letting the machine time its cycle to that needed to finish 
the smallest rough bore. To learn how interlocking relays, 
dual-function limit switches and solenoids were used to in- 
tegrate the combined solutions to these problems, 

SEE PAGE 116 


HIGH-LUSTER BAKING ENAMEL 


High-luster, organic-resin-type baking finish (Duranite- 
H), suitable for domestic electric ironers, water heaters, 
refrigerators, etc., is said to produce coatings approaching 
porcelain but at lower costs. Characteristics include high 
resistance to chemicals, toughness, and marked retention of 
gloss and color at high temperatures. The finish can be 
pigmented in a wide range of colors and is applied by con- 
ventional spray equipment. Modifications may be applied 
by dipping or roller methods. Baking schedule is of the 
order of 30 min at 420 F. For most applications of steel, 
a special primer is required to produce optimum adhesion, 
flexibility and impact resistance. Baking schedule for the 
primer is 30 min at 375 F. 

The finish is said to show excellent characteristics when 
sprayed over aluminum, provided the latter is properly pre- 
finished. Also may be used with surface-finished magnesium. 
Reflectance value is 85.5 per cent (Hunter scale). If neces- 


| sary this value can be increased to meet specific require- 
| ments. Atlas Powder Co., Zapon Div., Stamford, Conn. 


PLASTICS CABLE CLAMPS 
Black, molded cellulose acetate plastics cable clamps pro- 
vide insulating protection against the short-circuiting 
caused by worn cables or wire. Other advantages cited 





include light weight, mechanical strength, and good re- 
sistance to corrosion and weathering. Available in three 
sizes: %, %, and % in. Single-screw mounting facilitates 
installation. American Molded Products Co., 1644 N. 
Honore St., Chicago 22. 


MINIATURE DRY CELL 


Preliminary announcement has been made of the com- 
mercial introduction of a miniature dry cell said to feature 
plastics construction and other design innovations. Appli- 
cations are to be in hearing aids and the small, portable 
“camera-type” radio receivers. Design details are to be 
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RECTIFIERS, VO° 


Miniatures are musts— 


$ ben TREND IS TO MINIATURES... because 
miniatures offer the engineer a wider latitude 


in equipment designs for a// services where light 
weight and compactness are necessary or desir- 
able... and RCA has complements of miniatures 
for virtually all applications. 


Feature for feature, RCA miniatures incorpo- 
rate electrical and mechanical characteristics that 
set them apart from other tubes for midget and 


TUBE DEPARTMENT 


There are more than 50 types of RCA miniatures 


most miniatures are RCA 


auto sets ... TV and FM receivers . . . commercial 
and business equipment. 


RCA Application Engineers will be pleased to 
consult with you on the use of RCA miniatures in 
your future equipment designs. For further in- 
formation write RCA, Commercial Engineering, 
Section AR71, Harrison, New Jersey. 


The Fountainhead of Modern Tube Development is RCA 


@4)) RADIO CORPORATION of AMERICA 


HARRISON, H. J. 
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What can these WEW 
INDIUM alloys do for you? 


@ Cerrolow - 117 
@ Cerrolow - 136 


@ Cerroseal 


These alloys melt at 117° F. and higher. They have almost 
negligible shrinkage in solidifying—.0002” per inch. 
Among actual and suggested uses are: 

Ultra-Low Temperature Solders in delicate special instruments. 


Low-Temperature Fuses—for Diathermy, Electric and Re- 
frigeration Applications. 


Mechanical Safety Devices for protecting delicate machinery, 


etc. against operation at harmful elevated temperatures and 
for controlling processing. 


As transfer medium for transferring surface detail from one 
surface to another, where a conductive negative reproduction 
is desired as a foundation for electro forming to obtain 
metallic duplicate of original surface. Can be cast or sprayed 
against human tissues or other fragile materials without harm. 


Joining of laboratory glassware for vacuum or pressure seal. 


Many other applications. Describe your problem. Maybe we 
can give you the answer. 


CERRO DE PASCO COPPER CORPORATION 


Department 5, 40 Wall Street, New York 5, N. Y. 
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Tull Mest 4- 

High Tension 
Pieces 

of Highest Quality? 


HERE’S 
WHERE YOU 
CAN GET THEM! 


Made to your 
specifications 

or 
Special Formulas 


Developed to 
meet your need. 


Ma 


Sales Office -9 Muirhead Avenue, Trenton 9, N. J. 
Factory — Frenchtown, N. J. 








announced later, according to the manutacturers. The new 
dry cell will be manufactured by two divisions of Olin In- 
dustries, Inc., the Winchester Repeating Arms Co., and the 
Bond Electric Corp., 275 Winchester Ave., New Haven 4, 
Conn 


ELECTRIC WATER HEATER CONTROL 


Electric water heater temperature 
control (Cam-Stat Type CD107) is an 
addition to previously announced units 
and features an easily accessible metal 
adjusting arm for temperature settings. 
Temperature range of both the pri- 
mary, or lower, and the secondary, or 
upper, thermostat is 60 to 190 F. Dif- 
ferentials are 10 F for the primary and 
25 F for the secondary, in accordance 
with NEMA standards. Lower -differ- 
entials are available on specification. 
Switching arrangements are SPST 
break on temperature rise or independent circuit double 
throw. Rating: 3000 watts, 240 volts, a-c. Special mounting 
bracket is incorporated to facilitate installation on mass 
production lines. Cam-Stat, Inc., 2037 S. La Cienega Blvd., 
Los Angeles 34. 





STYRENE-BASE CASTING RESIN 

Styrene-base NBS casting resin developed by the Na- 
tional Bureau of Standards (see article, page 120, Sep- 
tember 1947, ExectricAL MANUFACTURING for detailed 
description) is now being produced on a commercial basis 
by private manufacturers. Properties of the resin are 
given as follows: low power factor, low dielectric constant, 
short polymerization period, small volume shrinkage on 
polymerization, high impact strength, electrical and di- 
mensional stability, and low moisture absorption. Appli- 
cations include potting or sealing of components and sub- 
assemblies in various types of electrical and electronic 
equipment and devices. Resin is available as a dichloro- 
styrene-styrene copolymer for those users that prefer to 
mix their own resin, or as a formulated resin. The Mathie- 
son Alkali Works (Inc.), 60 E. 42nd St., New York 17. 


PROPORTIONAL-TYPE OIL FILTER 
Proportional-type oil filter for hydraulic systems of ma- 
chine tools and other equipment employs a venturi design 
and features a replaceable filter cartridge that is said to be 
capable of filtering particles down to 2 microns. The car- 





tridge is made of mesh cloth suitably treated with a plastics 
material and a chemically treated wood-cellulose. Strong 
metal spring prevents collapse under pressure. 

The filter provides continuous and reversible filtering 
action, thus meeting the requirements of closed circuits. 
By-pass valve is not needed as the venturi action controls 
the maximum pressure built up across the cartridge. Filter 
is made in standard capacities of 20 and 50 gpm for pres- 
sures up to 3000 psi. Also available in a 125-gpm model. 
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SELECTED TERRITORIES ARE AVAIL. 
ABLE FOR QUALIFIED REPRESENTATIVES 


BARBER-COLMAN COMPANY @ ROCKFORD, ILLINOIS 
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For Automatic Reset Timing 





the SHIFT is to HAYDON! 


An automatic shift mechanism has been built into the 
Haydon 1600 series synchronous motor and gear unit 
by Haydon engineers, making possible immediate auto- 
matic resetting for devices such as time delay relays, 
process timers, interval timers, etc. The magnetic pull 
of the energized motor field is utilized to engage the 
gear train while the timing operation is in progress. A 
counterbalance in the shift disengages the gear train 
from the motor when the motor field is de-energized. 
The drive shaft is then free to be reset to its starting 
position by means of an external spring. Engaging 


and disengaging action is uniform in any position. 
@ Available in speeds from 15 to 1/10 rpm. 


@ Information on this exclusive shift feature, 
and complete data on all Haydon syn- 
chronous motors and timers, is available 
in the new 1948 Engineering Catalog. 


@ If it’s about time, request a demonstration of 
Haydon products at your desk. 


Write Haydon 2501 Elm Street, Torrington, Conn. 
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Threaded and tube connections available. May be incor- 
porated in any horizontal hydraulic system pressure line. 
Vickers, Inc., Div. of the Sperry Corp., 1400 Oakman 
Blvd., Detroit 32, Mich. 


HIGH-VOLTAGE FEED-THROUGH TERMINALS 


Phenolic-insulated, feed-through terminals have been de- 
signed for high-voltage applications in ratings up to a 
breakdown voltage of 8000 volts at 60 cycles for the larger 


t 


* 





sizes. They are available for %4-in. or %-in. hole mounting 
through chassis, panels, cavity walls, etc. Each type is 
available in two lengths. Metal parts are heavily plated 
and the terminals are said to be designed to withstand 
shock and vibration. Cambridge Thermionic Corp., 453 
Concord Ave., Cambridge 38, Mass. 


What Makes a Good Anode Material? 


There are 12 basic considerations—comprising thermal, 
electrical, mechanical, and chemical properties—on which 
graphite and other anode materials should be judged, say 
research engineers L. L. Winter and F. L. Alexander. Sig- 
nificant developments in manufacture have now resulted 
in advanced grades of electronic graphite with greatly en- 
hanced properties, such as almost spectroscopic purity, thus 
making possible many design improvements in vacuum 
tube anodes, grids, etc. SEE PAGE 86 





LOCK-IN TYPE CONNECTOR PLUG 


Locking-type connector plug (Neolock 105) adaptable 
for built-in use with various types of appliances and equip- 
ment, is designed to lock. securely into any standard 
receptacle by virtue of prongs that are forced tightly against 
the receptacle contacts by means of a sliding wedge that 





is actuated by finger-tip pressure on a plunger. Plug is 
unlocked by pulling out the plunger . 

No exposed metal parts are used in the construction. 
Plug is made of neoprene to provide ruggedness and 
resistance to weathering, oil, etc. Strain relief is incor- 
porated. Standard line is expected to include 2-, 3-, and 
4-conductor plugs rated from 10 to 60 amp. U. L. approval 
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Varglas Silicone Electrical Insulating Tubing and Sleeving 
Lead Wire and Tying Cord 


VARGLAS SILICONE is a sensationally new electrical insulating sleeving and tubing developed by 
our laboratory and pilot plant during the war. It is a product which combines Varglas and Silicone 
to bring revolutionary possibilities to electrical insulation. 


VARGLAS SILICONE is efficient under a wide temperature range. ..to 500°F. or more in some appli- 
cations, yet remains completely flexible at —-85°F. It has excellent resistance to moisture and lubricating 
oil, is flame resistant and self-extinguishing, and is the strongest of the accepted insulating materials. 


VARGLAS SILICONE, pioneered by VARFLEX CORPORATION, | 
is the first combination of these outstanding features: | 


1. VARGLAS — Continuous filament Fiberglas — a moisture and fungus proof material which will not 
burn and is chemically inert — strong and flexible at high and low temperatures. 


2. NORMALIZING—Removes binder and organic inclusions from the Fiberglas — improves electrical 
qualities and allows uniform impregnation. 


3. SILICONE HIGH TEMPERATURE RESIN —Which has a natural affinity for the Fiberglas, 


renders it abrasion-resistant, flexible and non-fraying. 


| 
VARFLEX CORPORATION, manufacturers of electrical insulating tubing and sleeving, are 
' 


insulation specialists. If you require special insulation, write us about your problems. We will gladly 
quote on your individual requirements or ASTM specifications. We have a complete line of sleeving 
and tubing, based on Fiberglas, cotton, and extruded plastics. 


Yow, Varflex invites you to test these free samples 


of Varglas Silicone in your own plant or labora- 
t 


ory. 
Gust Clip this coupon! Y 
VARFLEX CORPORATION 


309 N. JAY ST. ROME, N. Y. 
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Please send me folder containing free samples of Varglas Silicone products. 


IIIS in cine vnc tk poet eb ts Musee pea we osu Mae CMs ay Wl Mike auton AD tad 
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It's yours on 
request! 
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VARFLEX CORPORATION, 309 N. JAY ST., ROME, N.Y. 
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PILOT LIGHT 
ASSEMBLIES 


PLN SERIES—Designed for 
NE-51 Neon Lamp 


Features 


e THE MULTI-VUE CAP 

© BUILT-IN RESISTOR 

© 110 or 220 VOLTS 

© EXTREME RUGGEDNESS 
e VERY LOW CURRENT 


Write for descriptive booklet 




















The DIAL LIGHT CO. of AMERICA 
Foremost Manufacturer of Pilot Lights 
900 BROADWAY, NEW YORK 3, N. Y. 
Telephone—SPring 7-1300 


PE WK BRUSH-HOLDERS 


FOR FRACTIONAL HORSEPOWER MOTORS 
COMPLETE RANGE OF SIZES... 


1. Molded plastic casing 4. Open dimensions to fit a!! 
requirements 
2. Extreded brass insert 5. Detachable cap 


3. Solder clip for easy assembly 6. Ventilation area to reduce heat 


“THE IDEAL EQUATION” 
WE MAKE...a simplified YOU GET... smooth brush 
brush holder that requires less ae en ee — 
. bly ti la} ry performance. Practical— 
mnctantel, ly time, and through complete range of sizes. 
--@ product proven by over 10 Economical—through reduced 
years of wide use. all-around costs. 


PHOENIX evectric mec. co. 


711 W. LAKE ST CHICAGO 6, ILL. 























































has been obtained. Neoline, Inc., 130 S. Hewitt St., Los 


Angeles 12. 


FASTENER FOR PUSHBUTTON SWITCH 

Tubular-type fastener (Speed Clip C3770) has been de- 
signed specially for securing a plastics pushbutton switch 
to an electric fan housing, as shown in the illustration. 
It is available for other similar uses. Application of this 
fastener in the fan housing is said to have replaced two 
lock washers and a threaded nut used previously. Clip is 
installed as follows: It is first snapped into the hole in the 





fan housing, then switch is pushed into clip from the inside 
of housing. As switch is inserted, its plastics sleeve ex 
pands the clip, forcing it against the housing where clip 
dogs are engaged to form a secure assembly. The turned-in 
end of the clip “bites” into the switch sleeve with a com 
pressive force that prevents switch from backing out, even 
under severe operating conditions. 

The plastics switch sleeve replaced a threaded metal 
sleeve used previously and is said to represent another sav- 
ing as the plastics sleeve is extruded as an integral part of 
the switch case. Tinnerman Products, Inc., 2042 Fulton 
Rd., Cleveland 13. 


COMPACT FRACTIONAL-HP MOTOR 


Improved 4-pole, shaded-pole induction motor (RM-4) 
originally introduced for fractional-horsepower applica- 
tions in record-changers and recording assemblies has been 
redesigned to provide increased power for use with mag- 
netic sound recorders. New model features the addition 
of a bottom motor cover, special locating and locking means 





in top and bottom cover to assure precision in alignment 
of rotor within stator bore, and a totally enclosed magneti: 
circuit to minimize stray fields. An improved ventilating 
system, employing dual aluminum fans, provides cool run 
ning characteristics and low temperature rise. 

Standard motor is rated for 60-cycle operation at 115 
volts, clockwise or counter-clockwise. Maximum torqu: 
at free speed of 1720 rpm is approximately 12 oz-in 


Locked torque is 40 per cent of maximum. Dimensions: 


3% x 3% in. square x overall height (including bearing 
housings) 3% in. Shaft length is 2% in. and can b 
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LOOK FOR IT IN G.E.’ 
COMPLETE RECTIFIER SERVICE 


When you wonder which rectifier to use, and how it can best 
be applied, just bring your problem to us. You'll be sure of 
receiving sound, impartial advice, because General Electric 
builds all three basic types. Our engineers have no axe to 
grind. They are interested only in helping you choose the 
best rectifier to suit your particular requirements. 

And remember, whether your needs involve copper-oxide, 
sclenium, or Tungar rectifiers, you can benefit by our years 


of practical experience in designing and manufacturing 
*Trade-mark Reg. U. S. Pat. Off 


components and complete units for virtually every applica- 
tion. We've built rectifiers as small as three-sixteenths of one 
inch — as big as ten tons — and everything in between. 

For information on any rectification problem, write to 
Section A50-122, General Electric Co., Bridgeport 2, Conn. 


G.E. MAKES ALL THREE 
SELENIUM - COPPER-OXIDE - TUNGAR 


RECTIFIERS 


GENERAL @ ELECTRIC 
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No. 11 —Minneapolis-Honeywell Regulator Co. 


The new Chronotherm, manufactured by 
Minneapolis-Honeywell Regulator Co., is an in- 
stance of the use of Chace Thermostatic Bimetal 
in the field of heating, ventilating and air condi- 
tioning. The Chronotherm provides control of room 
temperature at day and night levels as selected, 
and is a neat timepiece as well. Day or night set- 
tings may be changed by a touch on the external 
adjustment lever for periods of six hours or more. 
The cam-type setback mechanism provides gradual 
morning pickup to prevent “over-shooting,” relieves 
the weary householder of the annoyance of either 
turning up the heat at an early hour or starting his 
day in a chilled house, then hands him a bonus of 
a 10% better saving in fuel consumption. 


The Thermostatic Bimetal which actuates this effi- 
cient temperature responsive device is sensitive but 
rugged, a typical product of W. M. Chace Company. 











wu. CH ACE co 
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Thermostatic Bimetals 


1608 BEARD AVE DETROIT 9, MICH 





varied for specific requirements. Lead wires are 12 in. 
long. Weight of motor: 4% lb. Special ratings available. 
The General Industries Co., Dept. PL, Elyria, Ohio. 


MULTICONTACT D-C RELAYS 


Multicontact d-c relays for up to 12 circuits are available 
in a wide variety of contact combinations for application in 





industrial electronic apparatus, signaling and communica- 
tions equipment. Some 500 different coils are available 
with ratings ranging from 1 to 250 volts and from 0.1 to 
26,000 ohms, thus facilitating matching the ratings of 
energizing circuits. Two-section or concentric two-winding 
coils are also available. Silver, palladium or tungsten con- 
tacts are supplied, subject to rating and service require- 
ments. General Electric Co., Control Div., Schenectady 5, 
N. Y. 





Is Our Motor-Operation Theory Sound? 


What makes a motor run? We are told about conductors 
producing magnetic fields and about torque being associ- 
ated with lines of force resulting from magnetization. But 
do we really know? Is voltage induced in a coil when 
flux is cut or when its value is changed? Is not either 
concept merely a convention? What really happens, any- 
way? Unless you believe in allowing old shibboleths to 
stand unchallenged, SEE PAGE 109 





NONMAGNETIC BALL BEARING 
Extremely small, nonmagnetic, fully ground ball bear- 
ing (trade-marked Micro), made to standard dimensions 
of % in. OD x % in. bore x %2 in. width, has been de- 
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veloped for electrical, electronic and other applications that 
require freedom from magnetic influences. Bearing also 
has noncorrosive properties and is adaptable for general 
use where such properties are desirable. 

Bearing is made of beryllium copper, precipitation hard- 
ened to about 42 Rockwell C and tensile strength of 200,- 
000 psi. The bearings are available in both Class 1 and 
Class 5 precision tolerances (Class 7 also available). They 
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You'll get a better-engineered member. An 
extruded shape gives you the best and 
strongest cross-sectional distribution of 
metal. Shapes can be designed to give 
maximum metal thickness at stress-con- 
centration points, and to give weight- 
saving thin walls where loading is lowest. 

Aleoa Aluminum Extruded Shapes are 
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i No Build-up 
No Wasted Machines 
AC rs Chat) 
Cam ltl 


SHAPE 


strong . . . ultimate tensile strengths up to 
78,000 psi. They’re light . . . weigh only 4 
as much as steel. They have a pleasing 
natural finish. 

Call the nearby Alcoa sales office or 
write to ALUMINUM COMPANY OF AMERICA, 
2179 Gulf Building, Pittsburgh 19, Penna. 


Sales offices in 54 leading cities. 





HIGH HEAT 


Y-2 MICA PLATE 


for DOMESTIC ELECTRIC APPLIANCES 


e A composite, inorganic-bonded highly-integrated mica insulating 
material built-up from mica splittings, and approximating raw mica 
in all physical properties. 

© Completely inorganic, odorless, and smokeless. 

@ High mechanical strength and integration. 

High dielectric strength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without change. 

Does not react chemically with resistor materials. 

Unatfected by oils or organic solvents. 

Available in large sheets or full-size punchings. 

Can be stamped cleanly to specified design. 

Test samples and pamphlet on request. 

Engineering service available to help solve your insulating 
problems. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 


TIME SWITCHES - 
Self-Starting Motor 
430 Bem elem 


Synchronous 


In SWITCHES, FLASHERS and RELAYS 
where dependable performance is 
MUG Lae Cae 
DIAMOND SEAL for 
DIAMOND QUALITY 


60 "STATE “STREET ° “MANKATO, MINN. 
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are of full-race design for maximum capacity. 
shire Ball Bearings, Inc., Peterborough, N. H. 


New Hamp- 


VACUUM PHOTOTUBE 


Composite anode - cathode - type vacuum phototube 
(RCA-5652) for control functions in industrial equipment 
is intended particularly to replace mechanical means for 
modulating the light input. A typical application would be 
in facsimile equipment. The phototube is designed to pro- 
vide a 100-per cent modulated carrier for use with a stand- 


ard a-c amplifier. Structurally, it comprises two flat. photo- 
emissive electrodes and a balancing capacitance. The elec- 
trodes serve alternately as cathode and anode on each suc- 
cessive half-cycle when the tube is operated with an a-c 
voltage source. The balancing capacitance permits suitable 
adjustment of the carrier output. The tube is highly sensi- 
tive to light sources predominating in blue radiation and has 
no response to infra-red radiation. Tube base is nonhygro- 
scopic and provides high resistance to surface leakage under 
high-humidity conditions. Radio Corporation of America, 
RCA Victor Div., Tube Dept., Harrison, N. J. 


MULTIPURPOSE FLEXIBLE TUBING 


Synthetic-rubber flexible tubing (trademarked Ronaflex), 
said to withstand pressures up to 980 psi, is protected by a 
steel wire braid. May be used in machine tool coolant lines 
and in other industrial equipment where transmission of 
air, water, oil, etc. is required. Design is said to combine 
the oil- and volatiles-resistant properties of the synthetic 
rubber with the wear- and abrasion-resistant properties of 
the wire braid. Either galvanized or stainless steel braid 
is available, also aluminum or bronze to meet special re- 
quirements. Corrosion-resistant aluminum snap-on coup- 
lings are provided to facilitate rapid connection and dis- 
connection. Ronaflex Tubing Co., Inc., 1112 Packard 
Bldg., Philadelphia 2. 


CONSTANT-VOLTAGE SELENIUM RECTIFIER 


Constant-voltage selenium 
rectifier, originally designed 
for use in the electrical sys- 
tems of pipe organs and now 
offered for general industrial 
applications, is described as a 
full-wave bridge type suitable 
for any a-c frequency and a 
line voltage of 115 to 230 
volts. The pulsating direct 
current is filtered about 25 
per cent, but a smoother out- 

put can be supplied if re- 
quired. Complete design details have not been released as 
yet by the manufacturers owing to pending patent applica- 
tions, but it is stated that the d-c voltage control will 
operate to maintain or increase the starting voltage until 
the full amperage has been drawn. There are no moving 
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ATTENTION TO DETAILS 


...one of the reasons why Westinghouse instruments are good / 


“A chain is no stronger than its weakest link!” This 
is just one way of saying that unfailing performance 
in any product is determined by the quality of every part. 

Pivots, springs, magnets, dials, pointers . . . every 
part in Westinghouse instruments is the result of over 
60 years of continuous engineering research and pro- 
gressive manufacturing. Every part of a Westinghouse 
instrument is specially perfected to insure proper 
relation with all other parts. Every part is designed 
and manufactured by Westinghouse. Such complete, 
undivided responsibility and attention to details is an- 


other reason why Westinghouse instruments are good. 

Choose Westinghouse for electrical measuring in- 
struments. Westinghouse engineers are always avail- 
able for consultation on instrument application prob- 
lems. Call your nearest Westinghouse Office or write 
Dept. EM-1, Westinghouse Electric Corporation, 
P.O. Box 868, Pittsburgh 30, Pennsylvania. }.40354 


* * = 


Send for Communication Instrument Booklet B-3283-1, Switchboard 
Instrument Booklet B-3363-1,0r Marine Instrument Booklet B-3364-1. 


@ Westinghouse INSTRUMENTS 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


Eraith for Clryfedlrug Tyfoemance 
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P ut your plastic product or part 

























































































needs in our skilled, experienced hands, and you 
are assured of quality plus value. We pioneered in 
plastics and have kept abreast of every new de- 
velopment, every advancement in material, equip- 


ment and technique. 


HOPP Plastics Offers, all under one roof — 


EXTRUSION MOLDING 
Continuous lengths in any form, 
cut to any required length. 


FABRICATING 
Wide variety of sheets, flexible 
or rigid, dull or glossy finish. 
Wide color range. 


INJECTION MOLDING 
Parts or products molded to any 
specified shape. 


DIE CUTTING 
To any shape, done on our own 
premises. 


LAMINATING 

With layers of clear, transparent 
plastics, to seal hermetically any 
printed surface, making it im- 
pervious to moisture, oil, water 
and time. 


PRINTING 

Our long-time specialty has 
been printing where extremely 
close register is imperative. 
Crisp, colorful effects assured. 


FORMING 


Sheet plastics formed to any de- 
sired shape. 





Investigate our COMPLETE Plastics Facilities 


pIiONEERS 


+ PLASTICS 


460 WEST 34th STREET » NEW YORK 1, N.Y. 
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of THE HOPP PRESS. Inc 


Established 1893 
o TEL. BRYANT 9-1803 














parts in the rectifier. The unit occupies about 1 cu ft. 
La Marche Manufacturing Co., 6525 Olmsted Ave, 
Chicago 31, 


INDUSTRIAL RECTIFIER TUBE 

High-voltage, full-wave rectifier tube 
(NL-604) has been designed specially 
for use as a field supply tube in electronic 
motor controls and for industrial rec- 
tifier applications in general. Tube is 
gas- and mercury-filled for quick start- 
ing and is said to operate satisfactorily 
within temperature limits of -40 to 
+75 C. In construction, the tube com- 
bines two half-wave rectifiers in one en- 
velope, with the two halves suitably 
separated to provide a high voltage rat- 
ing up to 250 volts d-c output at 2.5 
amp. Length, 7% in. maximum, including 4-pin base. 
Diameter, 246 in. maximum. Weight, 5 oz. Mounting 
position: vertical, base down. National Electronics, Inc., 
Batavia Ave., Geneva, III. 





BRIGHT CADMIUM-PLATING PROCESS 


Cadmium plating process (Cadux HS) is said to provide 
considerable increase in brightness of deposit, higher toler- 
ance for impurities, high permissible current densities, aud 
improved covering power on rough or imperfect surfaces. 
Under optimum conditions, deposits are claimed to be of 
mirror-like character. Range of plating bath is from 20 to 
40 amp/sq ft with an optimum current density of 30 to 35 
amp/sq ft in still plating. With agitation, densities up to 
70 amp/sq ft have been used. A technical instruction manual 
with details of the process is available from the manufac- 
turers. Hanson-Van Winkle Munning Co., Church St., 
Matawan, N. J. 


What's New in Television? 


Plenty. Large-screen receiving sets, utilizing optical projec- 
tion, are appearing on the market. They require very high- 
brilliance, small-face cathode-ray tubes. They also embody 
some other new and interesting principles. SEE PAGE 104 


CADMIUM-NICKEL ALKALINE STORAGE 
BATTERY 


Domestic manufacturer announces production of the 
cadmium-nickel alkaline storage battery, long known on the 
European market but heretofore not generally used in this 
country. This type is adaptable for the usual storage battery 
applications and is characterized by a number of important 
advantages, a few of them being long life (said to be up- 
wards of 20 years), light weight, high discharge rates, low 
internal resistance, no corrosive fumes, good performance 
at very low temperatures, and no self-discharge on open 
circuits. Internal construction can be varied to meet specific 
needs. Baker & Co., Inc., Storage Battery Div., 113 Astor 
St., Newark 5, N. J. 


HIGH-SPEED POLARIZED D-C RELAY 


Ultrahigh-speed d-c relay is a null-position, double-con- 
tact, polarized device with operating time as short as '% 
millisec. As with other Millisec relays previously an- 
nounced, standard radio-tube metal envelope is used but 
operating principle is mechanical, not electronic. Applica- 
tions include signaling devices, business machines, relay 
amplifiers, telegraphy equipment, etc. Contact rating is 
110 volts, d-c, at % amp. Life expectancy varies from 22 
million operations at % amp to 100 million at %4 amp. Coils 
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test the paper for density . . . thickness 
... porosity ... power factor... 
chloride content . . . dielectric con- 
stant... dielectric strength. 


And then test the foil for thickness .. . 
purity .. . softness of the anneal... 
freedom from oil . . . cleanliness of 
surface . . . absolute smoothness. 


And then test the liquid dielectric for 
specific gravity ... viscosity ... power 


factor... color... acidity ... flash 
point .. . dielectric strength . . . di- 
electric constant . . . insulation resist- 
ance ... water content. 


And after that, test every single finished 
capacitor for shorts, grounds, and 
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opens at overvoltage between termi- 
nals and between terminals and case 

. and measure the capacitance of 
every single unit . . . and then check 
every single capacitor to see that it 
has an air-tight, leak-proof hermetic 
seal. 


Sm ¢ 


As 7 
oF ae Cis 
f 


buy General Electric capacitors... which 
have already passed every one of 
these tests 

... on the materials when they were 
made. 

... and again before they were used. 


GENERAL @ ELECTRIC 


HOW TO 
BE SURE 
YOU GET 
THE BEST 





...and on the capacitors during 
manufacture. 

... and then, finally, on every single 
capacitor before shipment. 


SPECIALTY CAPACITORS 


General Electric makes a wide vari- 
ety of specialty capacitors, all of 
which must pass similar comprehen- 
sive tests. For full information on 
types, ratings, dimensions, types of 
mounting, and prices, address the 
nearest General Electric Apparatus 
Office or Apparatus Department, 
General Electric Company, Schenec- 
tady 5, N. Y. 


407-145 

































PHOTO- 


Simple to operate — Accurate — Economical 


And every reproduction—whether you make one or a 
thousand—will be as clear as a photograph. Absolutely 
error-proof .. . clearly legible . . . sharp and distinct. 


Only Hunter offers you this 
COMPLETE PHOTOCOPYING SERVICE 


V. The right size Photo-Copyist to suit your needs. 
Every machine has an automatic time switch .. . 
@ special vacuum feature in floor models for engineer- 
ing departments to assure perfect contact between 
original drawing, Hunter Hecco-dyzed Paper, and 
the ground glass. 
i wide variety of Hunter Hecco-dyzed Papers— 
specially sensitized by an exclusive dye—will 
reproduce any design, drawing or paper (written, 
typed or printed). Concentric circles and parallel 
lines do not fill in . . . variations of cross-hatching 
are sharp. No burn-outs. . . no fuzziness of fine lines. 
V The Hunter Photocopying method gives you a 
permanent actual-size negative for your files. 
Lasts indefinitely . . . saves your original drawing 
. - always good for more copies later. 





Hunter has pioneered and developed the photo- 
copying method of reproduction work. This 
specialized experience accounts for the wide use of 
Hunter equipment in most major industrial plants. 


We provide nation-wide service through our highly 
trained and experienced representatives, for all 
Hunter Photo-Copyist machines . .. recommend the 
exactly right papers . . . offer technical advice . . 
free of charge, without obligation . . . on any repro- 
duction problem you may have. 


Mail This Coupon Today 


remem ee — eee 
eee ae { 
FREE DEMONSTRATION | 
Hunter Photo-Copyist, Inc. 
119 Hunter Ave., Syracuse, N. Y. | 
Gentlemen: 

I am interested in seeing how the Hunter Photo-Copyist and | 
Hunter Papers reproduce my drawings and papers. | 
Nick otra ode oe bp Es We'n uh sad Sea wales 0c bees 40 
BRR... sds0cnseks Seed anlikes os bax y bebe oes eb Se euss 
NR oleh id CR Ce Srp ils Lucis. Sp Eek SRE heal a eaters oe eee | 
ee tte. ca tebe te Ye aad ivan | 














are wound for d-c service only. Various sizes are available 
to meet application requirements. Stevens-Arnold, Inc., 22 
Elkins St., South Boston, Mass. 


AIR-DIELECTRIC VARIABLE CAPACITOR 


Two new ratings of air-dielectric variable capacitors 
(Norelco Type 5-50 and 5-80) have been added to the 
Type 5-120 previously announced. Electrical character- 


istics and mechanical specifications are as follows: 














Types 
5-50 5-80 5-120 
be er ee 
Minimum capacitance in mmf | 5 5 5 
Maximum capacitance in mmf 50 80 120 
Nominal change in capacitance 
in mmf 45 75 115 
Number of revolutions (approx.) 7.00 8.5 10.00 
Approximate mmf change per | 
deg rotation 0.018 0.0255 0.032 
Minimum “Q” at max. cap. al 
1 me | 3000 4000 | 5000 





Flash test voltage at 60 cycles for each of the three types 
is 600 volts rms. Torque range is from 3 to 9 oz-in. 
Dimensions (maximum) range from 1%. to 1?%2 in. 





height; 3% to *%2 in. diam. Weight: 0.5 to 0.7 oz. North 
American Philips Co., Inc., 100 E. 42nd St., New York 17. 


ELECTRIC RANGE THERMOSTAT 


Thermostat device for electric range heat control (Type 
B Wilcolator) is of the hydraulic bellows type and incor- 
porates a double-pole, double-break snap-action switching 
mechanism. Featured is a selector pushbutton that makes 
it possible to utilize the top heater element of the range 
for quick pre-heating. The pushbutton mechanism is so 





arranged that it snaps out and opens the top heater circuit 
before the bake element circuit is opened by the thermo- 
stat. The top heater circuit is cut out by 40 to 50 deg 
ahead of the bake element circuit, thereby eliminating the 
high overshoot frequently encountered in electric ranges. 
A neon indicator lamp is provided, when specified, to 
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ANY WAY YOU LOOK AT IT .. . FEDERAL NOARK Motor Starters cut maintenance costs! 


er 


as easy as signing your name! {i 


Renewing the solid silver contacts in a Federal 
NOARK Motor Starter takes no time at all! 
No need for tools of any kind! Simply press 
one end of the contact down, and it slides out 
of its groove without effort. Slide in a new 
contact to finish the job. (And, once it’s in 
it stays in — vibration can’t loosen it out!) 


e Simplified RESPONSIVE ELEMENT 
e Frictionless SOLENOID ACTION 
e Instant COIL REPLACEMENT 


Oe ee te saan 
Sie aa 


Where maintenance i money... = de ail 


Federal Electric Products Company, Manufacturers of a Complete Line of 


Electrical Products, including Motor Controls ¢ Safety Switches ¢ Service 
Equipment ¢ Circuit Breakers ¢ Panelboards * Switchboards ¢ Bus Duct Wha ee} lao lay 
Executive Offices: 50 Paris Street, Newark 5, N. J. 


Plants: Hartford, Coan., Newark, N. J., St. Louis, Mo., L. I. City, N. Y,. 
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Adaptability todesign 

engineers’ require- 

ments for an extra- 

ordinary range of 

electrical products from 

fans to popcorn roasters, 

plus its special sturdi- 

ness and durability, have 

brought Slater’s Pin 

Switch a quick and growing 

popularity in the electrical 
manufacturing industries. 

One of many Slater LIFE- 

TIME wiring devices, this 

“mighty pin’ features extra 

strength in its terminal fast- 

enings, takes almost any stress 

in installation and use. Sales of 

more than two millions of these 

switches in only one year of produc- 

tion tells you how good they are. 

Watch for other Slater products 

designed especially for electrical 

manufacturers. 


| 


| 120 and 300 ma. Also announced 


NO. 100 SPST ROTARY SNAP SWITCH | 


1/8" IPSX 5/16" Shank — Single 
hole mounting 6" leads —1 knurled 
nut Brass or Nickel finish. 

Cat. No. 100 Ctn. 100 
Std. Pkg. 200 Pkg. 6 lbs. 
Listed and Approved by 
Underwriters’ Laboratories, Inc. 


ELECTRIC « MFG. CO. 


WOODSIDE 


ed 


indicate which heater circuits are energized. The push- 
button circuit snaps out with a very audible click when 
range is ready for use. The Wilcolator Co., 1001 Newark 
Ave., Elizabeth, N. J. 


FLUORESCENT LAMP BALLASTS 


Ballasts for Slimline fluorescent lamps are announced in 
two new series for single-lamp and double-lamp designs 
meeting high-power-factor requirements and operating at 
are single-lamp and 


double-lamp ballasts for cold-cathode lamps. These too are 
of high-power-factor design and are enclosed in a brick-type 
case. They are designed to operate 72T8 and the 96T8 lamps 
at 120 ma. General Electric Co., Specialty Transformer 
and Ballast Divisions, Schenectady 5, N. Y. 


Meet Diallyl Phenyl Phosphonate! 


You'll want to know more about this new synthetic resin 
and about the other important developments in plastics that 
took place in 1947. Here is an up-to-date report on new 
materials, improved formulations, and advanced molding 
techniques, all closely related to your specific interests as 
an engineer-designer in the electrical field. SEE PAGE 81 


CONSTANT-FEED GEAR PUMP 


Small capacity, constant-feed gear pump for bearing 
lubrication in metal-working and other industrial machines 
features compactness (base diameter is only 2% in.) and 
is particularly adaptable where space is limited. Delivery 
is controlled to only 50 cc per min at 100 rpm, thus making 


| it possible to feed the correct quantity required by the 


machine without by-passing a high percentage of the out- 
put. Three types are available as illustrated: The univer- 
sal gear pump (upper right) can be mounted in any posi- 
tion, the direction of drive shaft rotation determining the 
direction of flow. The reversible gear pump (left center) 
maintains flow in one direction only, regardless of change 
of drive shaft rotation during operation. The sump-type 
gear pump (lower right) is equipped with an integral fine 
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HASTINGS 


Thonet Bros., Inc. designed this modern bath 
stool to meet the high standards and rough treat- 
ment of hotel use. They wanted to produce it in 
quantity ...avoid excessive weight... keep all 
the sturdiness found in clumsy old patterns. They 
wanted the seat in soft, pastel shades. With 
water resistance in mind, Aico suggested eco- 
nomical urea. Glossy black was added to the line 
with sturdy, light phenolic. 


Weight... and cost... were kept low by using thinner 
sections and reinforcing with appropriate ribs (A). 
Assembly was simplified and speeded by molding in 
four threaded brass inserts (B). The mold was polished 
like a mirror to produce a lustrous sheen with no buff- 
ing. Compression molding in one of our 450 ton presses 
turns out these fine seats, finished except for flash 
removal, at a rate of better than one every ten minutes. 


Plastics, adapted with understanding and molded with 
skill, can key many things to better acceptance in the 
market of today. Our portfolio of Aico Plastics Applica- 
tions contains pictures and details of many actual uses 
of modern molded plastics. Write for your copy today. 


AMERICAN INSULATOR CORPORATION 


New Freedom, Pa. 


PRECISION 
MOLDING 
for over 30 years 


MAN Y THINGS ARE BETTER BECAUSE OF PLASTICS 
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Dependable steel products and unequalled 
steel service facilities . . . available for your 
steel-buying convenience at twelve conven- 
iently located Ryerson plants. Because of 
great demand, all sizes are not always in 
stock; but we usually can suggest a reason- 
able alternate. 


PRINCIPAL PRODUCTS 
Bers e Structurals e Plates « Sheets o 
Tubing e Allegheny Stainless e Alloy 
Steel e Inland Safety Floor Plate e 
Bolts « Rivets e Metal Working Tools 

& Machinery, etc. 


JosePu T. RYERSON & SON, Inc. 


PLANTS: New York, Boston, Philadelphia, Detroit, 
Cincinnati, Cleveland, Pittsburgh, Buffalo, Chicago, 
Milwaukee, St. Louis, Los Angeles 


Screws ° Rivets 
Bolts - Nuts 


with almost a Century 
of experience behind 


GANT AN 


MILLDALE, CONN. 





mesh screen and may be mounted directly in the sump. 
Each type is adaptable to an automatic metered lubrication 
system. Bijur Lubricating Corp., 43-01 22nd St., Long 
Island City 1, N. Y. 


INDUSTRIAL ELECTRON-TUBE SOCKET 


Cloverleaf design, with four lines of contact to tube pin, 
features molded phenolic electron tube socket for industrial 
applications (Amphenol 146-116). Design is based on 
requirements of all tube types that specify the RMA 


“super-jumbo” tube base as well as industrial 411 and 412 
tube bases that have the same pin arrangement but smaller 
shell diameter. 

Socket contacts are of high conductivity material. Con- 
tact resistance is given as considerably less than 0.001 ohm 
at current levels as high as 25 amp. Screw-type terminals 
are provided to facilitate assembly and maintenance. May 
be mounted above or below horizontal panels. Sockets 
show long surface-creepage distances for high-voltage ap- 
plications. American Phenolic Corp., 1830 S. 54th Ave., 
Chicago 50. 


Designing Strain Gages into Machines 


Into production tools, for instance, such as a taper-setting 
attachment on a universal grinder. The strain gages are 
hooked up with an amplifier to indicate on an instrument 
the precise setting of a swivel table relative to the sliding 
table. You might get some ideas from this. SEE PAGE 101 


MANUALLY OPERATED SHEARING UNIT 


Manually operated precision 
shearing unit (Di-Acro Notcher ) 
is designed for rapidly cutting 
notches in sheet metals as well as 
plastics, fiber, etc., without the 
necessity for using dies. A special 
application for the machine is indi- 
cated in model and experimental 
work. Machine can be used to ac- 
curately cut a 90-deg notch of any 
size (up to 6 x 6 in.) in one opera- 
tion either at the corner or in any 
position along the edge of a sheet. 

It also can be used to shear angles smaller and greater than 
90 deg and for straight shearing operations. A special built- 
in gaging arrangement makes it possible to locate exactly a 
notch of any desired dimensions. Cutting range of the 
machine covers light nonmetallic materials such as plastics, 
mica, fiber, etc., and extends through 16-gage aluminum, 
stainless steel, cobalt steel, leaded brass, etc. Weight: 100 
lb. Rugged construction is featured. O’Neil-Irwin Manu- 
facturing Co., 309 Eighth Ave., Lake City, Minn. 
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EATON PERMANENT MOLD 
GRAY IRON CASTINGS 





Corihibile Gualily To Modern Ay 


Millions of Eaton Permanent Mold Gray Iron 
Castings are used annually in the domestic ap- 


pliances industry for such critical parts as refrig- ° 


eration valve plates, pistons, cylinder heads, pump 
bodies, sheaves, vee-belt pulleys, and many others. 


In applications where liquids must be held 
under pressure, the dense non-porous structure of 
Eaton Permanent Mold Gray Iron Castings 
assures freedom from leakage. Ability to take a 
high surface finish and freedom from growth and 
distortion after machining recommend them for 


Erb 


THE EATON PERMANENT MOLD MACHINE IS A SYMBOL 
OF THE QUALITY OF GRAY IRON CASTINGS PRODUCED 
BY THE PERMANENT MOLD PROCESS. 


cylinder blocks, crankshafts, connecting rods, 
and gears. Free machinability makes for fast, 
uninterrupted production and a high percentage 
of perfect parts. 


Eaton Foundry Division engineers will be glad 
to discuss the application of Eaton Permanent 
Mold Gray Iron Castings to your product. 


Send for your copy of the illustrated booklet, 
A Quick Picture of the Eaton Permanent Mold 
Process for producing Gray Iron Castings.” 
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IF YOU USE CUSTOM-BUILT 
TRANSFORMERS 


TAKE A LOOK AT 
THIS BULLETIN 


Here’s help you can use in visualizing magnetic com- 
ponents to meet your special requirements. Time- 
saving forms make it easy to specify your needs. Write 
for it today. 


Excellence tn Clochroretcs 
RAYTHEON MANUFACTURING COMPANY 
COMMERCIAL PRODUCTS DIVISION 
WALTHAM 54, MASSACHUSETTS 


Industrial and Commercial Electronic Equipment, 
Broadcast Equipment, Tubes and Accessories 


Sales Offices: 
Atlanta, Boston, Chicago, Cleveland, Detroit, New York, Washington, D.C. 


—— = 


(CLIP THIS TO YOUR LETTERHEAD) 


Please Rush Our Copy 
Your New Special-Purpose 
TRANSFORMER BULLETIN 
DL-K-301C 


PORTABLE ELECTRIC TACHOMETER 


Hand-held electric tachometer provides direct read- 
ings of linear speeds from 10 to 10,000 fpm and of rotational 
speeds from 100 to 10,000 rpm. Instrument consists of two 
parts—the measuring head and the indicating unit con- 
nected to it by a flexible cord. Speed ranges may be 
changed while in operation, as no gear transmission is 
used. Accuracy is assured by a low driving torque of only 
4 oz.-in. Instrument measures both clockwise and counter- 
clockwise rotation. Carrying case is furnished. General 
Electric Co., Special Products Div., Schenectady 5, N. Y. 


SIX-STATION INDEXING TABLE 


Self-contained 6-station index table has been designed 
specially for use with the manufacturer’s Multipress or 


Multiunit hydraulic press, but is also adaptable to other 
equipment where a source of hydraulic power is directly 
available. Interlocked and positive action prevents ram from 
descending while table is in motion. The table does not 
rotate until the ram has completed its cycle. Dial of index 
table is actuated by a hydraulic-power motor through a 
conventional Geneva-arbor and driver mechanisms. Speed 
control regulation in the motor allows 10 to 70 indexes 
a minute. Completely automatic operation is obtained when 
used with the Multipress equipment. A “skip-station” 
feature can be provided where desirable. Denison Engi- 
neering Co., 1199 Dublin Rd., Columbus 16, Ohio. 


DUAL PURPOSE WIRE STRIPPER 


Pocket-size combination wire stripper and wire cutter 
can be used for wire sizes 22 to 10. Tool (trademarked 
AMP Yellow Jacket) has distinctively colored, insulated 


- plastics handles and incorporates a built-in wire cutter, 


serrated plier jaws, and a convenient stud-size gage. The 
accurately sized stripping notches also serve as a wire gage. 
Aircraft-Marine Products Inc., 1503 N. Fourth St., Har- 
risburg, Pa. 


Photographing Two Sides of a Paper 


At high speed, too. The Fassel microfilm camera does all 
this and provides several electrical safeguards and con- 
veniences besides. It uses series lamp banks, timers, sen- 
sitive switches, rectifiers, relays, a phototube, and other 
electrical components. SEE PAGE 76 


ELECTRICAL MANUFACTURING 









Printed pieces reviewed here are available to engineers, 
designers and executives engaged in product develop- 
ment and manufacture. ELECTRICAL MANUFACTURING 
provides the post card facility for reader convenience in 
requesting those printed pieces desired. Circle the num- 
bers of the booklets, charts, catalogs or bulletins wanted. 
Show your individual name, title, company, local address, 


1. BALL BEARINGS 


Comprehensive 236-page bearing cata- 
log (General Catalog K) is divided in 
three sections: (1) Bearing Data; (2) 
Engineering Data; and (3) Aircraft 
Bearings. A price-list section is added. 
Illustrations, cross-section drawings, 
mounting diagrams, and tabulated speci- 
fications are provided. The excellent 24- 
page section on load calculations should 
be of particular value. Ring binder pro- 
vides for additions of new data sheets 
as published. The Federal Bearings Co., 
Inc. 


2. TIMING MOTORS 


Timing motors, electric clock move- 
ments and related items for timing de- 
vices are described in a 12-page catalog 
(No. 47). Cutaway views and other illus- 
trations show design details. Hansen 
Manufacturing Co., Inc. 


3. V-BELTS 


V-belts for a variety of equipment ap- 
plications are described in an 81-page 
catalog. Comparison tables, selection data 
and other details are included. United 
States Rubber Co. 


4. ALUMINUM CASTING ALLOYS 


Two 8-page bulletins contain complete 
technical data on recently announced 
high-tensile aluminum casting alloys 
Almag 35 and Almag 55. Acme Alu- 
minum Alloys, Inc. 


5. VIBRATION MOUNTS 


Eight-page bulletin describes a line of 
rubber vibration mounts. Cut-away views 
show design details. Application and per- 
formance data are included. Hamilton 
Kent Manufacturing Co. 


6. PAPER-DIELECTRIC CAPACITORS 


Four-page engineering bulletin (No. 
210) contains detailed data on the ap- 
plications, performance characteristics, 
and ratings of a line of molded phenolic- 
housed tubular paper capacitors. Also 
available is data sheet No. 202 describing 
small-size (trade-marked Midget) paper- 
dielectric capacitors. Sprague Electric Co. 


7. CAPACITOR-START MOTOR 


Single-phase, capacitor-start, drip-proof 
motors are described in a four-page bulle- 
tin. Also available is a four-page bulle- 
tin with technical data on a motorized 
speed-reducer with a range of speeds 
from 1 rpm to 5000 rpm. Reuland Elec- 
tric Co. 





8. STEP-DOWN TRANSFORMER 


General-purpose, air-cooled step-down 
transformer for multipurpose circuit ap- 
plications is described in a four-page 
technical bulletin (No. 47A). Schematic 
diagrams, ratings, and dimensional speci- 
fications are included. Electran Manu- 
facturing Co. 


9. ENGINEERING DRAWING 
REPRODUCTION 


Eight-page bulletin describe the advan- 
tages of a recently announced silver- 
sensitized photographic paper (Koda- 
graph Autopositive) for use in direct- 
process or blueprint machines. Use of 
this paper provides direct positive prints 
of engineering drawings. Industrial 
Photographic Div., Eastman Kodak Co. 


LITERATU RE ..- Yours for the Asking 


city, zone and state. Mail the card. No postage is re- 
quired. Requests will be transmitted to the manufac- 
turers by the publishérs within twenty-four hours of 
receipt. Manufacturers have invested much time and 
money in printed matter that will be helpful and inter- 
pretive to you. Please respect that by confining your 
' requests to items for which you have an actual need. 





10. PORCELAIN ENAMELING DATA 


Useful 84-page spiral-bound “Enam- 
eler’s Dictionary” is a new and enlarged 
edition of the reference work first pub- 
lished in 1937. The dictionary provides 
definitions for some 1200 terms used in 
porcelain enameling and includes 12 pages 
of reference charts and illustrations of 
enameling procedures.. Ferro Enamel 
Corp. 


11. ELECTRICAL INSTRUMENTS 


General line of elecrical instruments 
is illustrated and described in a 60-page 
tab-indexed catalog. Included are panel 
instruments as well as portable test in- 
struments, switchboard-type units and 
accessories. Roller-Smith Div. Realty and 
Industrial Corp. 


Clip card at perforation—fill in and mail 
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12. PAPER TUBE COIL FORMS 


Twelve-page catalog contains a list of 
available arbor sizes for square and 
rectangular paper tube coil forms. Pre- 
cision Paper Tube Co. 


13. PANEL INSTRUMENTS 


Panel instruments in a variety of types 
are described in a 29-page bulletin (No. 
A-7-A). Illustrations are included. West- 
on Electrical Instrument Corp. 


14. FLEXIBLE RESISTORS 


Four-page bulletin (No. 105) contains 
technical data on glass-fiber-insulated as 
well as on fabric-type flexible resistors. 
Clarostat Mfg. Co., Inc. 


15. FRACTIONAL-HP MOTORS 


A series of four technical data bulletins 
describe a-c fractional-horsepower motors 
of the 4-pole shaded-pole design, avail- 
able in various ratings and for special 
applications. Redmond Co., Inc. 


16. CAPACITORS 


Large illustrations, outline drawings, 
and tabulated specification data feature a 
32-page catalog covering a wide range 
of capacitors for various applications. 
Included are dry electrolytics, a-c motor 
capacitors, paper-dielectric types, and 
hermetically sealed oil capacitors. The 
Gudeman Co. 
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17. BALL BEARING UNITS 


Photographs, sectional drawings, speci- 
fications and load ratings are included in 
an eight-page bulletin describing ball 
bearing transmission units for light or 
normal loads. The Fafnir Bearing Co. 


18. DIE CASTING DATA 


Handy pocket-size folder contains loose- 
leaf data sheets covering properties and 
die-casting applications of aluminum-, 
magnesium-, zinc- and copper-base alloys. 
Doehler-Jarvis Corp. 


19. PLASTICS INSULATED WIRE 


Loose-leaf illustrated 18-page catalog 
contains conveniently tabulated data on 
synthetic-resin-insulated wire and cable, 
cord sets and miscellaneous assemblies for 
various applications. A summary of ap- 
plications keyed to the specific properties 
of the plastics insulating materials is a 
useful feature. Phalo Plastics Corp. 


20. ROLLER BEARINGS 


Applications of roller bearings are dis- 
cussed in a 35-page engineering manual 
(Hy-Eng.-3). Cross-sectional diagrams 
are used to illustrate typical roller bear- 
ing assemblies and the design problems 
involved. Sections are devoted to dis- 
cussion of retainment, shaft location, hous- 
ing, lubrication, seals and closures. Hyatt 
Bearings Div., General Motors Corp. 
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21. ALUMINUM DESIGN DATA 


Design data for commercial standard 
aluminum extrusions are contained in a 
loose-leaf manual (revised 1947 edition), 
Divided in nine sections the manual in- 
cludes extensive tabulated data on com- 
mercial tolerances; heat treatment; prop- 
erties and composition of alloys; mechan- 
ical specifications; standard sections; etc. 
The Harvey Aluminum and Brass Diy. 
of Harvey Machine Co., Inc. 


22. CONNECTORS 


Electrical connectors) for applications 
in communications, automotive, aircraft, 
transportation and marine equipment are 
illustrated and described in a 16-page 
catalog (No. APC-1). Mounting dia- 
grams are provided. Accessories also are 
illustrated and described. Scintilia Mag- 
neto Div., Bendix Aviation Corp. 


23. RUBBER CABLE CONNECTORS 


Twelve-page bulletin (MC-107) de- 
scribes a line of molded rubber cable 
connectors and receptacles designed for 
electrical appliances and industrial equip- 
ment. Illustrations show standard types 
and indicate typical applications. Refer- 
ences to detailed catalogs covering specific 
types are given. Mines Equipment Co. 


24. HEATER CORDS 


Catalog sheet (No. 70) gives ratings 
and specifications for five heater cord 
sets for electric appliances and other 
equipment. Illustrations are included. 
Cornish Wire Co., Inc. 


25. BERYLLIUM-COPPER ALLOYS 


Producers of beryllium-copper alloys 
make available two engineering bulletins 
giving design data on the applications of 
these alloys. (Data Sheets 8 and 2). 
The Beryllium Corp. 


26. NICKEL TUBING 


Sixteen page catalog (Section 10) con- 
tains reference data on nickel and nickel 
alloy small tubing (0.010 to 5% in. maxi- 
mum OD). The data include tables of 
comparative chemical and physical prop- 
erties, commercial tolerances, standard 
production limits, and information on se- 
lection and application. Photographs illus- 
trate typical applications, and also show 
manufacturer’s quality control procedures. 
Superior Tube Co. 


27. SUPERFINISHING 


Eighty-page textbook titled “Wear and 
Surface Finish,” by E. L. Hemingway, 
research engineer, provides a careful and 
detailed discussion of this subject. The 
basic reasons for surface wear are ex- 
amined and the relation to surface finish- 
ing analyzed. Criteria for selection of 
proper surface finish, methods to be used, 
and other related subjects-are treated. 
There is a profuse and effective use of 
illustrations and graphs. Gisholt Machine 
Co. 


28. SYNCHRONOUS MOTORS 


Design features and structural details 
of a line of synchronous motors avail- 
able in ratings of 10 hp and up are con- 
tained in an illustrated four-page bulle- 
tin (No. 211). The Electric Products Co. 











Streamcooled, round frame, 
1/3 to 3/4 h. p., 1 phase, 
3 phase and direct current. 


Streamcooled face mounted; Single 
phase 1/3 to 72 hp., Three phase 1/3 
to 20 hp., Direct Current 1/3 to 3 hp. 


Streamcooled, single phase, 
3/4 to 7% h.p. 


Streamcooled, three phase 3/4 to 20 hp. 
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MOTORS 


ARE 100% TOTALLY ENCLOSED 
.- yet they can’t clog 
and cause trouble 


Many motors are actually choked to death! 
But never a BALDOR STREAMCOOLED Motor. 


Conventionally designed motors, with air passageways, constantly draw 
in dust, dirt, lint and all sorts of foreign matter. 


Then the motor becomes “choked” and loses its efficiency, heats up 
and soon goes dead. 


Such motors require frequent dismantling for cleaning... wasting 
servicing time and often slowing up or stopping production. 


BALDOR STREAMCOOLED Motors can’t inhale dust, dirt, lint or foreign 
matter because they are ftofally enclosed ...non-clogging . . . cool- 


operating ... because the outer-mounted fan forces air over the entire 
EXTERIOR of the motors. 


BALDOR ELECTRIC COMPANY - ST. LOUIS, MO. 
District Offices in Principal Cities 


BETTER MOTORS 


FOR MORE THAN A QUARTER OF A CENTURY 
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Molded Plastic Parts 
of this type are 


Duck Gongs 


FOR BOONTON 


Coil Spool Molded by Boonton for National Pneumatic Company 


Have You a Production Problem that 
Molded Plastics Might Solve ? 


What’s in a coil form like this one? A lot of careful 
engineering and design. Sure! But there’s a Boonton 
plus here too—a molded plastic base with metal inserts 
anchored where they’re needed. A lot of plastic molding 
“know how” to mold it all neatly—accurately to thou- 
sandths—ready for your assembly line. 


Does this give you an idea for a part you're designing, 
or one that’s still in the “thinking stage”? Maybe your 
product doesn’t call for an electrical part, but for a new 
housing, a more functional part, or an entire product 
that can be plastic molded cheaper, quicker. Boonton’s 
equipped to mold by all 4 major molding processes— 
straight compression, transfer, plunger, or injection—in 
medium and large runs. Consider this: 


Many of our customers have saved substantial sums of 
money by ing our engineers to talk to their engi- 
neers before their products reached the purchasing 
stage. They've been amazed and pleased at the ways 
we've come up with design and production suggestions 
that shaved costs all the way around. Perhaps we can 
do the same for you. Write or phone the Boonton 
Molding Company, Boonton 6, N. J., BOonton 8-2020. 


"Bree To Prospective Buyers 
of Molded Plastics 


“A Ready Reference for Plastics” 
Get this 80-page book. Factual data 
en design, comparative plastic proper- 
ties, molding methods. 


Pigg 
= 


MOLDERS OF MOST PLASTICS BY MOST METHODS 
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Laboratory and Engineering 


Equipment 


A-C POWER SUPPLY 


Compact a-c power supply unit (designated Voltbox) 
incorporates a Powerstat variable transformer, a voltmeter, 
three output receptables, a set of binding posts, an on-off 
switch, line-load switch, renewable fuse, and a 6-ft connector 
cord with plug. Cast aluminum housing is provided. Rota- 
tion of the control knob on top produces a continuously 


adjustable output voltage from 0 to 17 per cent above the 
line voltage at any or all of the output receptacles and at 
insulated binding posts. Line voltage is read by moving line- 
load switch to “line” position, without disrupting line volt- 
age. Voltmeter accuracy is given as 2 per cent. Two ratings 
are available: Type UCIM, input 115 volts, 50/60 cycles, 
single phase; output, 0-135 volts, 7.5 amp, 1000 va. Type 
UC2M, input 230 volts, 50/60 cycles, single phase; output, 
0-270 volts, 3.0 amp, 810 va. 

The manufacturers also provide a unit known as the Volt- 
base, for those users that already have a Powerstat Type 116 
or 216 variable transformer. This unit has the same features 
as the Voltbox except for the built-in Powerstat and the line- 
load switch. It is so designed that a Powerstat can be 
mounted as shown in the illustration (right). The Superior 
Electric Co., 83 Laurel St., Bristol, Conn. ~* 


AUTOMATIC TIME SWITCH 


Self-contained time switch (trademarked Palo ‘Time 
Switch Sr.) operates on any 110-volt, a-c source, and is 
suitable for a variety of laboratory uses where it is neces- 
sary to turn electrical apparatus on or off on a predeter- 


mined time schedule on a repetitive day-after-day cycle. 
Switch incorporates a self-starting conventional clock with 
a sweep second-hand. Switch dial, geared to the clock 
mechanism, revolves at a rate of 1 revolution per day. Two 
adjustable switch-controls on the dial face are used to set a 
snap-action switch for “on” or “off” operation as needed. 
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CCMA, 
ACHIEVEMENT FOR 


Container has a heating unit and a cup 

for dry ice. Keeps liquids at 180°F. or 

dry-ice cold. EASY-FLO joints readily 

take these temperature changes. Their 

silver content makes them every bit as 

ductile as the parent metals. 
These containers—which keep liquid foods hot or cold—are used 
in the galleys of airliners. Like so many other modern products, 
they are made principally of stampings all brazed with EASY-FLO. 
Like so many other manufacturers, their maker—Harrington Air 
Service, Inc., Mansfield, Ohio—has found the answer to fast, 
economical production in EASY-FLO brazing. It’s the answer, 
because the silver brazing alloy EASY-FLO, with its low working 
temperature, exceptional fluidity and fast, deep penetrating ac- 
tion, reliably joins stainless steel stampings with all the strength 
and leak-tightness of the unjoined metal. It’s the time and labor- 
saving way to join ferrous, non-ferrous and dissimilar metals. 


GET EASY-FLO FACTS IN BULLETIN 12-A 
Write for a copy today 


eet HANDY & HARMAN 


food containers are used in most 
airliners. Arrow points to a row 


of them in the galley of a Doug- 82 FULTON STREET NEW YORK 7, N. Y. 
las DC6. Bridgeport, Conn. « Chicago, Ill. « Los Angeles, Cal. « Providence, R. |. « Toronto, Canada 
Agents in Principal Cities 
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Heat and pressure formed tubes 


Cost no more 


But this angle 
Gives your coils 
2 advantages 


PRECISION 
DI-FORMED 


PAPER TUBES 
FOR COIL WINDING 


Previously made only to special order, and at 
premium cost, these Di-Formed tubes are now 
standard Precision products. You get all these 
advantages for the same old price: 


LOWER PRODUCTION COSTS 


1. Enables automatic stacking 
2. Cores can be engineered closer, saving wire 
3. Coils need not be formed after winding. 


BETTER COILS 


Greater strength 
2. Less weight 
3. Less space 
4. Minimum side bow 


WRITE FOR SAMPLES OF DI-FORMED TUBES 
AND NEW MANDREL LIST (MANY NEW SIZES) 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST., CHICAGO 47, ILL. 
PLANT #2, .79 CHAPEL ST., HARTFORD, CONN. 





The switch in turn actuates double-pole relay rated at 2( 
amp, noninductive or heater load, or at 1 hp motor load 
Black crackle-finish sheet steel housing is provided, also a 
5-ft connector cord with a heavy rubber plug. Relay opera- 
tion is indicated by a pilot light. Daily cycle of operation 
is repeated automatically without the need for resetting 
Palo-Myers, Inc., 81 Reade St., New York 7. 


QUALITY CONTROL ANALYZER 


Combination curve, scale and square illustrated here is 
used in connection with statistical methods of quality con- 
trol. It was developed by the manufacturers for their own 


use and is now made commercially available. Employed in 
analyzing the frequency distribution of any product charac- 
teristic, such as test values or specific dimensions, the device 
serves to determine product distribution in a scale relation 
to specified limits. Instructions and data sheets are provided. 
Scale is made of laminated, transparent plastic. Hunter 
Pressed Steel Co., Lansdale, Pa. 


The Industrial Background 
to Product Design 


The engineer does not work in a vacuum... he is con- 
stantly under the influence of vitally important industrial 
forces. You will want to read the monthly “Industry High- 
lights.” a terse review and interpretation of trends in pro- 
duction, materials supply, and other economic factors that 
affect your work. SEE PAGE 200 


GENERAL PURPOSE OSCILLOSCOPE 


General-purpose 5-in. oscilloscope (Model OL-15A) has 
a response curve of the vertical amplifier which is linear 
and without positive slope from 10 cycles to 4 mc. The 
horizontal amplifier response extends linearly from 10 cycles 
to 1 mc. The sawtooth sweep range is from 5 cycles to 


} 


500 ke with synchronizing sensitivity permitting examina- 
tion of 10 megacycle r-f sine waves. Triggered sweeps of 
0.2, 0.5, 1, 5, 20, and 200 microsec per in. may be initiated 
by the internal trigger generator or by external pulses. 
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The Pedigree Varnish 

Catalog is now avail- 

able. Write at once for 
your FREE copy. 


Distributed by 


INSULATION MANUFACTURERS INSULATION AND WIRES _ TRI-STATE SUPPLY 
CORPORATION INCORPORATED | CORPORATION 


Manufactured by 
THE P. D. GEORGE COMPANY, ST. LOUIS, U.S.A. 





Wirliey 


LONG-LIFE 
* MOTORS 


V4 H. P. Heavy Duty. 

Capacitor Start. 
115/230 Volt, 60 Cycle. 
Full Load Speed—1740 R. 
P.M. Solid Mount. Un- 
usually High Starting 
Torque. Available with 
Modifications. 


115 Volt, 60 Cycle. Full Load Speed—1030 
R.P.M. Sleeve Bearing. Resilient Mount. 
Cooled by Air over Motor. Single or Double 
Shaft Extension. 


1/30 H. P. Fan Duty. 
Shaded Pole. 


All Air-Way fractional horsepower motors of both 
the induction and universal types are extraordinarily 
long-lived because special attention is given to the 
insulation of windings. Skilled workmanship means 
top quality at Air-Way. Motors competitively priced. 


eae ae ee 


2101 AUBURN AVENUE ec TOLEDO, OHIO 


UTE SSAA ese Se ea tS 


exe CAN SAVE. YOU MONEY 


. “DRAKE Lighting Assemblies are especially designed 


fof your requirements. up particularly on our 

new, low cost, compact, U.L. approved 110v Light 
* Socket. You've sr never seen one like it. Your 
|| engineers will be thankful for its-development. The 
‘| « wnuts’ illustrated show varied styles of Sockets. Send 
|| your prints for specific Mounting Brackets, and elec- 
“trical characteristics. 


MINIATURE CANDELABRA DECORATIVE & ILLUMINATING 


SOCKET 2178 SOCKET 409AH 


Qe denials ith Lamp 
JEWELS AND JEWELED PILOT LIGHTS 


—6 velt EVERYTHING 
IN BETWEEN 
Ne. $75—110 velit 


Delay may be costly. Write us about your 
needs, today! Ask for our latest Catalog, too. 


Socket & Jewel LIGHT ASSEMBLIES 
DRAKE MANUFACTURING CO. 


1713 W. HUBBARD STREET « CHICAGO 22 








Sweeps and internally generated trigger are phasable with 
respect to each other. Connections to all cathode-ray tube 
control elements are brought out the front panel to permit 
direct connection. Total weight, including self-contained 
power supply, is 95 lb. Dimensions: 1534 x 12% x 19%. 
Browning Laboratories, Inc., Winchester, Mass. 


BUILT-UP TERMINAL BLOCK KIT 


Built-up electrical terminal blocks are available in a con- 
venient kit (Type B) particularly adaptable for experi- 
mental laboratory work. Combinations from 1 to 14 termi- 
nals can be built up. The individual terminal blocks are 
said to be of the same type as those made for commercial 


application. One section of the kit provides the required 
molded sections, terminal and screw assemblies, while the 
second section contains a balanced supply of end brackets, 
partitions, threaded rods, screws, nuts and washers. Com- 
plete instructions are provided. Illustrations show a typical 
built-up unit. Curtis Development & Manufacturing Co., 
1 N. Crawford Ave., Chicago 24. 


Die Casting Induction Motor Rotors 
in Nitrided Dies 


Using aluminum of high purity and a hydraulic press of 
conventional design, production rates of more than 250 
rotors per hour have been established at a Westinghouse 
plant. Details of the nitrided dies are illustrated and de- 
scribed. SEE PAGE 96 


LINEAR MEASUREMENT DEVICE 


Drafting room tool (Curvimeter) is designed on a calcu- 
lating machine principle and is used to take off and cumula- 
tively add linear distances from engineering drawings. Tool 
is used by running the contact wheel along the lines of the 


drawing, with total values recorded on the dial in linear 
feet. Typical use is to determine total length of electrica 
wiring. 

Three scales are incorporated, % in., % in., and % in. 
to the foot. The most commonly used scale is the % in. and 
this is marked in red. It registers up to 1200 ft. The % in. 
scale registers up to 2400 ft. Instrument is reset to zero 
by pushbutton. Error made by measuring any unwanted line 
can be rectified by reversing along the same length, in 
which case the wrong distance is subtracted and the dial- 
hand moves back to the extent of the error. Herman H. 
Sticht Co., Inc., 27 Park Place, New York. 
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( 64 SPEED NUTS on each 

~. “Electro” Cigarette Ven ding 

Machine Boost Production — 
“and Reduce Assembly Costs. 


nonnnnnaseenecee | 


Mr. M. Caruso, President of C-Eight Labora- 
tories, Newark, New Jersey, has this to say 
about SPEED NUTS: 


“Further experiments increased the use of 
SPEED NUTS in assembling our “Electro” All- 
Electrical Cigarette Vending Machine. Since . 
this change over, a study of our costs reveals 
a saving up to 25%. We feel sure that more 
and more Tinnerman fasteners will be used 
on our equipment and will set a standard of 
quality and perfection for the ultimate user.” 





Push-on type SPEED NUTS are used over die cast studs i . 

as shown at left, to attach medallion and delivery com- i We're sure we can help you produce e 
partment bezel, and for other fastening jobs not visible sari si better product at lower cost. Write us about 
in photo. C7000 fiat type SPEED NUTS are used to 

attach hinges fo top cover, bottom frame and doors. your assembly problem today. 


TINNERMAN PRODUCTS, INC. * 2042 Fulton Road, Cleveland 13, Ohio 


in Canada: Dominion Fasteners Ltd., Hamilton 
in England: Simmonds Aerocessories, Ltd. , Treforest 


Speeds 


MORE THAN 4000 
FAST ES TFT THine 


tn France: Aerocessoires Simmonds, S.A,, Paris 


yi” 
PATENTED Trode Mork Reg. U. §. Pot OFF. 


SHAPES AND SIZES 
I” FAs TT BENwMWOit_ne,es 
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MEDIUM DUTY POWER RELAYS 


Sturdy, dependable types, in various contact de- 
signs and circuit arrangements, for industrial ap- 
plications. Actuating mechanisms designed with 
ample factor of safety to provide reliable perform- 
ance and long life under widely varying conditions 
of industrial service. 


illustration shows TYPE A, a 
medium duty, small size relay, 
having all the standard single 
or double pole, single or 
double throw switch ar- 
rangements. Controls 

from one to four in- 
dependent circuits or 

supplies two dif- 

ferent sources of 

power to eight 

independent 

circuits. 


Write for 
NEW 
20-page 


catalog on 
Medium 


Duty 
RELAYS 
STANDARDS 


CODE CALL SYSTEMS 


A MUALIALLLU A L cae LP 


154 WEST ih Me ae et) Ge be 


RELAYS e SIGNALS’ e 


(1) 
ee f 


ifth St.. 


PT Lae 
ag 


LS Cleiy 
ah LCT ae 
Needs — 


Motor and electrical parts manufacturers know that 
precision is all-important in lamination dies. That is 
why so many are using Crescent as a source of 
supply. Illustrated is a seven-station progressive die 
producing both rotor and stator, with sectionally 


ground punches—a typical Crescent job. Write 
Crescent for full information. 


TOOL AND 
DIE COMPANY 


1780 Southfield Road «+ Lincoln Park 25, Mich. 


| 
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Measurement of Speed vs. Torque 
in Small Motors 
(Continued from page 115) 
give points for the friction and windage torque curv: 
which is shown in Fig. 3 and again in Fig. 5 plotted 
to a different scale. The running-up curve and cor 
responding acceleration curve are shown in Fig. 4 
The points on this curve multiplied by 12,000 
gram-cm* give points for the net torque curve shown 
in Fig. 5, to which must be added the friction and 
windage torque values to give values for torque de 
veloped by the motor—also shown in Fig. 5. 

By obtaining running-down data for this motor 
operated in a vacuum, it should be possible to obtain 
a torque curve for the bearing friction alone. How- 
ever, in ball bearings assembled with a heavy pre-load, 
the change in friction torque may be negligible, if 
the pre-load is great enough to obscure the centrifugal 
forces and their variation with changing speed. Con 
stant friction is indicated by the value F in Fig. 3, 
while that part of the torque due to windage is indi- 
cated by the value W. Also shown in Fig. 3 is an 
equation that approximately describes the friction and 
windage torque curve. It is useful in that it shows 
the windage torque to vary as the 1.6 power of the 
speed, which means that the power output from the 
motor to overcome windage must vary as the 2.6 
power of the speed. 

That part of the load torque on the motor due to 
friction tends to be constant, and the part due to 
viscous drag in the atmosphere adjacent to the rotor 
tends to vary directly with speed, and the part due to 
turbulence in the atmosphere tends to vary with the 
square of the speed. 

If it had been necessary to determine only the 
friction and windage torque for a particular speed, 
much of the effort in testing and calculating could 
have been eliminated. Only a few points would have 
been taken on the running-down curve above and 
below the speed in question, and a rapid calculation 
would have disclosed the load on the motor for that 
speed. 

Finally, it should be noted that the method described 
in this article may be applicable in any case where it 
is desired to obtain certain values for friction and 
windage or any other type of retarding torque, pro- 
vided a means is available for bringing the rotating 
part up to speed, and the method may be applicable 
in any case where it is desired to obtain values for 
developed torque without regard to whether the drive 
is mechanical or electrical. 


Directory of Commercial and 
College Laboratories Available 


The National Bureau of Standards has made available a 
complete listing of commercial and university testing and re- 
search laboratories throughout the country, together with indi- 
cations of the type of commodities tested. Information is 
given concerning 220 commercial laboratories, with 80 branches 
or offices, and 189 college laboratories used for research and 
testing as well as instruction. The directory (Miscellaneous 
Publication M187) may be obtained only from the Superin- 
tendent of Documents, Washington 25, D. C., at 30 cents per 
copy. 
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Can you make a better 


Electrical Product with these 
Duplan GLASS FABRICS? 


Duplan, the largest weaver of glass 
fabrics, makes many kinds of glass 
cloth that improve electrical products. 
These fabrics can increase the insulat- 
ing factor, resist high temperatures, 
overloads and moisture penetration, 
are unaffected by oils and most acids, 
and cannot rot. They arelight in weight 
but have a tensile strength greater than 
some types of steel. 


For these and other important reasons 


Duplan Glass Fabrics can be used extensive- 
ly in making: 


Motor Insulation 

Panel Boards 

Laminates 

Antenna Housing 

Slot Liners 

High Frequency Electronic Parts 
Relays and Controls 


4nd many other uses that save money or 
give better products. 


You will never know how these Glass 
Fabrics could help you until you, too, 
have investigated their possibilities in 
your product. Our fabric engineering 


Slot Liners of Glass Fabric and mica pro- 
vide maximum protection where mechanical 
and electrical requirements are severe. 
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Electrical Laminates reinforced with Glass Fabric combine high structural strength with excellent 
insulation qualities to meet many electrical parts specifications, Glass Fabric cannot burn, is acid 


resistant and unaffected by moisture. 


staff will help you apply Glass Fabrics 


in your work, 


NYLON INDUSTRIAL FABRICS 


Duplan weaves many other industrial 
fabrics, including many made from 
nylon. These have hundreds of indus- 
trial uses. Some are standard weaves. 
Others are designed for special uses. 
All bring extra benefits. 


Electric Motors—Glass Fabric insulation for 
coils and wiring resists high temperatures, over- 
loads, oil; reduces motor failure and down time. 


Write now: Tell us how you use fabrics. 
Get a list and technical data on both 
Glass and Nylon Fabrics. See how you 
could use them. If necessary, Duplan 
will work with you to develop special 
weaves for specific uses. 


Industrial Division 


THE DUPLAN CORPORATION 
512 Seventh Ave., New York 18 


YOUR PRODUCT IMPROVEMENT 


MAY BEGIN WITH 


INDUSTRIAL FABRICS 


NYLON * GLASS 





... Wherever pliers are needed 


Fast moving production lines demand quick, sure 
work to keep output at peak level. Klein Pliers in 
the hands of your workers help them keep produc- 
tion up to schedule. 

Drop forged from the finest alloy steel and in- 
dividually tempered and tested, each pair of Klein 
Pliers has the proper balance—the right spring to 
the handles—matched jaws—sharp knives that stay 
keen. 

Klein Pliers are made in many types for every 
purpose. Plan now to let these quality tools aid 
your production. 


No. 201. Original pattern 
husky Klein Side Cutting 
Plier. Square nose. Made 
in five sizes—5, 6, 7, 8 


and 9 inches 


No. 201 NE. The famous 
“streamlined” Klein Side 
Cutting Plier. Made in five 
sizes—5, 6, 7, 8, and 9 in 


No. 202. Klein Oblique 
Orta: Me at tail tha at G 
pattern). A very useful tool 
that cuts close. Length, 6 


inches 


No. 203. Klein Long Nose 
Plier. Long reach of jaws 
permits getting into diffi- 
cult places. Made in 6 and 


7 inch sizes 


Ask Your Supplier 





Microfilm Camera Records Both 


Sides of Documents 
(Continued from page 80) 


mounted into the outer case. This facilitates manu- 
facture, since all adjustments and calibrations can be 
done while the parts are easily accessible. It also 
makes servicing of these units much simpler, since 
the serviceman can remove the entire unit from its 
case, if necessary. 

Ball, needle and roller bearings have been provided 
with sealed-in lubrication for all high-speed moving 
parts. All slow-moving parts are supported on self- 
lubricating bearings and additional oil reservoirs 
have been provided. 

The copy is moved through the camera at a rate 
of 80 ft. per min which represents a maximum speed. 
of 320 average size checks per minute. Since the 
camera is designed for a gravity-type automatic 
feeder, a total of 295 average checks per minute will 
go through the machine, allowing a quarter-inch space 
between documents. 


The Receiving Bin 


To handle this tremendous volume a special receiv- 
ing bin had to be designed, with a capacity of at least 
1000 documents. The bin itself is mounted on guide 
rails and a self-contained hydraulic cylinder, equipped 
with a solenoid-actuated valve (solenoid No. 3 in 
Fig. 4), supports the bin in the upper position. A 
photoelectric cell is mounted on one side of the bin 
and a light source on the opposite side. The docu- 
ments, piling into the bin and reaching a height of 
an inch or so, block the beam from the light source 
to the photocell. This actuates the photocell relay and 
opens the valve on the hydraulic cylinder. The bin 
descends on the guide rails by gravity until the light 
beam is re-established and the photocell de-energized. 
This is repeated at intervals as the documents pile 
up. Fig. 7 is a diagram of this operation. 

After about 1000 documents have been stacked in 
the bin and the bin reaches its lowest position, a time- 
delay relay permits the stacking of documents for 
five to ten seconds more, whereupon the entire ma- 
chine is shut off and a warning signal flashes, indi- 
cating to the operator that the bin is full. After 
emptying the bin, and lifting it to the upper position, 
the machine restarts itself. The photocell is not in- 
fluenced by the size, shape or weight of the docu- 
ments but is actuated only by the actual height of 
the stack. 

A check-canceling unit or automatic gravity feeder 
can be attached to the camera. If both are needed, a 
special check-canceling roller can be incorporated 


The Klein Pocket Too! lip ~~ \ into the gravity feeder. 
Klein line and contain. er) A variable transformer, shown in Fig. 4, is built in 
ing useful fool informa. \AMA.) ng } to change the light intensity for different types and 
nae, NN ae hess OA colors of documents. The dial of this transformer is 
7 calibrated in color, so that the operator can match the 

color of the document to the transformer setting. 
An 880-rpm, fractional-horsepower, single-phase, 
induction motor drives the camera mechanism by 
means of a V-belt, reducing the speed of the main 


shaft to 300 rpm. The main shaft drives both the 


Since 1857 
eT 
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SP 


You know your job of manufacturing de- 
pendable products. Packard knows its job of 
manufacturing dependable motors to drive 
them. That makes a good team. Leading 
appliance manufacturers have been spéeci- 
fying Packard Sunlight Motors for years. 


Packard Electric Division, General Motors Corporation, Warren, Ohio 
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PACKARD 
SUNLIGHT MOTORS 
for 
compressors 
washing machines 


power-driven 
bench tools 


ironers 
milk separators 


milking machines 
furnace blowers 
stokers 
oil burners 
water pumps 
ventilators 


and many other 
applications 
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Walker-Turner Flexible Shafting 


For direct connection between offset 
shafts, Walker-Turner Flexible Shafting is 
the shortest distance to trouble-free instal- 
lation with minimum maintenance. 

For a wide range of mechanical drives, 
acting as a direct connection, without the 
expense and troubles of gears, cams, uni- 
versals, belts, or linkages, Walker-Turner 
Flexible Shafting offers all the advantages 
of more compact design. It is quicker to 
assemble, simpler to service, easier to main- 
tain. 

Flexible shafting, as designed by 
Walker-Turner, assures power or control 
connections of lasting strength and full 
sensitivity ...a flexible coupling that 
takes vibration in stride, that eliminates 
troubles caused by thermal expansion, or 
relative movement. 

For a comprehensive data book contain- 
ing design information on Flexible Shaft- 
ing, Flexible Casing and Tubing, and 
Flexible Shaft Machines write to Walker- 
Turner Company, Inc., Plainfield, N. J. 
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Walker-Turner’s applied engineering ex- 
perience has provided the answer to 
many complex problems of torque and 
impulse transmission through the use of 
fiexible shafting. Subject your design 
problems to careful analysis by flexible 
shaft engineers. It costs you nothing and 
may result in considerable savings of 
time and money. 
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FLEXIBLE SHAFTING 
FLEXIBLE CASING AND TUBING 
FLEXIBLE SHAFT MACHINES 


FLEXIBLE 
SHAFTING 





copy rollers and the film by means of flat, endless 
belts. This drive is illustrated in Fig. 8. 

The film drive consists of a gear box, which re- 
duces the speed of the main shaft 100 to 1, and an 
electromagnetic clutch. One face of the clutch is 
mounted directly on the shaft of the film drum and 
the clutch is actuated through Micro Switch No. 1 
every time a document is fed into the camera. The 
film drum shaft is stainless steel to insure instan- 


DOOR CONTACT 





Fig. 9—The loading operation. This is directly at 

operator’s right. The buzzer indicates approach to 

the end of the film. The door contact operates the 
auxiliary motor to safeguard the film. 


taneous release of the electromagnetic clutch as soon 
as the document has been carried past the photo- 
graphic slots. 

An auxiliary motor, mounted on the back of the 
camera head, is actuated by a momentary switch 
mounted on the camera-case door. Every time this 
door is lifted or lowered the switch is momentarily 
depressed and actuates this motor by means of a 
time-delay circuit. This results in the advancement 
of 3 ft of film in the camera head, thereby protecting 
any exposed film in the camera, if part of a roll has 
to be removed. It also insures clearance of any sec- 
tion of unexposed film inside the camera head when 
the camera is loaded for photography. (See Fig. 9.) 
A second switch, mounted on the main panel, per- 
mits the operator to advance blank film to provide 
spacing between sets of documents. 

An adjustable, electrically operated paper gage de 
tects two documents fed simultaneously into the 
camera, stops the machine and lights a red light on 
the control panel. 

The main control panel carries the power switch 
and pilot light, the film advance switch and pilot 
light, the index actuating switch and pilot light, and 
a signal light which flashes every time a piece of 
copy is fed through the camera. This is hooked up 
to a manually reset electric counter, counting the 
number of exposures. A separate signal circuit indi- 
cates when a bulb in the light bank fails to burn. The 
adjustment screw of the paper gage is located on the 
main panel with the signal light which indicates the 
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A PLUG 


There’s a definite boost to sales of appliances that dis- 
play the smart, new Flamenol* cord-and-plug set. It’s 
a sales promoter that wins customers with its good 
looks, wins their confidence with its sturdiness. For 
Flamenol cords Jook as if they would resist the effects 
of aging and hard usage — and they do. 


There’s another advantage, too. Right now, cus- 


tomers and dealers alike are on the lookout for 
products with Flamenol cords. Aging appliances have 
shown them what a few years and a lot of flexing will 
do to ordinary cords, so they'll go out of their way for 
equipment that’s properly wired — with Flamenol 
cord-and-plug sets. 


A Flamenol cord with molded-on plug is actually a 
sales “plug” for your product. It’s an assembly time- 
saver, too, because cord and plug are preassembled by 
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FOR YOUR PRODUCT 


General Electric — ready to be connected to your appli- 
ance. Choose either brown or ivory in 6-, 8-, or 11-foot 
lengths. We'll be glad to send you facts and prices. 
Section Q56- 122, Appliance and Merchandise Depart- 


ment, General Electric Company, Bridgeport 2, Conn. 
*Trade-mark Reg. U. S. Pat. Off. 


T> FLAMENOL CORDS 


with harmonizing plastic plug molded on for extra strength 
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GIVE YOUR 


TRACING CLOTH 
the 1° 2° 3 test— 
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ERASABILITY 


MICRO-WEAVE and PEL-X 


win on ALL three 


Whatever you want most in a tracing cloth, 
you'll find it in these two great products of 
Holliston Mills. Try them both and you'll 
agree: it pays to make sure you get “all 











three": maximum transparency and maxi- 





mum erasability and minimum feathering. 











Send for Samples. 

















eV \a eae he 
PEN OR PENCIL 
MICRO-WEAVE, 


in white or blue, 
for ink or pencil. 


















































PEL-X, white pen- 
cil, water repellent. 













THE HOLLISTON MILLS, INC. 
NORWOOD, MASSACHUSETTS 
NEW YORK - CHICAGO 








passage of two pieces of copy. Here also, is a signal 
light indicating that the bin has been filled up. The 
control knob of the variable transformer, with the 
color-calibrated dial, is located on the right end of 
the panel, which extends in front of the feeding slot 
facing the operator. Most of these items, but not all, 
can be seen upon the panel illustrated in Fig. 2 and 
at the top of the wiring diagram in Fig. 4. 

All electrical components, such as_ time-delay 
relays, photo-electric relay, camera-actuating relay, 
transformers and rectifiers for the operation of the 
electromagnetic clutch and indexing time clock, are 
easily accessible on a separate panel located on the 
back of the camera. The indexing time clock is wired 
independently of the main power switch so that, even 
when the camera is turned off, the clock continues 
operating. 

To illuminate the copy, 6-volt automobile head- 
light bulbs, in series, are used inside the camera. In 
this arrangement, if a single bulb burns out or fails 
to function, the entire bank is extinguished and a 
signal light flashes on the main panel. Two banks 
of lights are used, one to illuminate the front of 
the document and the other for the back. These 
banks are easily removed to replace a defective bulb. 

The capacity of the camera is 200 ft of 16-mm non- 
perforate film and a simple signal system sounds a 
buzzer to indicate when the film is nearly exhausted. 


Functional Design of Camera Case 


In designing the camera case a great amount of 
thought and effort had to be exerted in creating a 
functional design which incorporated both eye- 
appeal and the proper arrangement of control panels, 
feeding table, and receiving bin, with accessibility to 
all parts of the camera. 

A sliding table had to be arranged to pull out for 
operating purposes. In this way comfortable arm 
supports and leg room for the operator are created. 
The control panel was placed behind the feeding slot 
in an inclined position, facing the operator. A trap 
door was provided on top of the table for easy access 
to the indexing system and the entire top of the cam 
era case was mounted on slides so that it could be 
easily removed for accessibility to the light bank and 
attachment of automatic feeder or check-canceling 
device. The left side of the camera case is recessed 
and carries a hinged door for easy accessibility to the 
camera head and a supply drawer is provided under- 
neath this door. 

The back of the main panel has a hinged cover for 
accessibility to fuses, pilot lights and rear light bank. 
The left side of the panel case carries a hinged door 
for accessibility to belts, gears and main drive motor. 
A hinged door is provided in front of the bin which 
can be supported in the open position and, therefore, 
permits easy access to the receiving bin. 






Damitz Heads Varnish Tubing Group 


Frederick M. Damitz, president of the National Varnished 
Products Corp., Woodbridge, N. J., has been elected president 
of the Varnished Tubing Association for a year’s term at its 
16th Annual Meeting at the Hotel Biltmore. John H. Finnegan 


of the Varflex Corp., Rome, N. Y., was elected vice-president 
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Here is one of the latest model vertical air com- 
pressors specifically designed for continuous, 
heavy-duty, 24-hour per day service. One of its 
chief advantages is the small floor space it 
requires. Yet its efficiency demands consistent, 
dependable power. To develop the power needed, 
the designer specified a Dayton V-Belt Drive. 

This is another outstanding example of the 
flexibility of Dayton V-Belt Drives. And the 
ability of Dayton V-Belts to perform in excess of 
standard requirements under all operating con- 
ditions . . . unaffected by dust, oil, heat, liquids 
. . . is another of the many reasons why more 


>” 
— AN 


industrial designers consistently specify Daytons 
for original equipment. 

A Dayton Power Transmission Specialist is 
ready to help you. Call or write: 


DAYTON RUBBER + DAYTON, OHIO 


now: Rayon Covdd 


PROVIDE DAYTON V-BELTS WITH 


1. Minimum Stretch 2. Greater Flex Strength 
3. Longer V-Belt Life 

* Rayon cords are specially processed by Dayton for 

usein V-Belts to provide the most efficient and eco- 


nomical power transmission service for your machine 
needs. For the complete story write for booklet A-469. 
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Report on Plastics 
for 1947 


(Continued from page 85) 


housings, the developments have been numerous 
and the potentialities are broad. However, in the 
following paragraphs significant applications have 
been selected to indicate trends in the utilization of 
plastics by the electrical manufacturers. 

New and significant uses have always been forth- 
coming for extruded plastics materials. The limita- 
tions of extruded thermoplastic tubing for fluores- 
cent light tubings have been generally recognized, 
but some manufacturers have been able to demon- 
strate an entirely practical use on fluorescent tubing 


Geo. Stuts Manufacturing Co. 


ASBESTOS COVERED WIRE THAT MEETS 


YOUR MOST EXACTING SPECIFICATIONS— 
Shipped According to your Schedule. 


Increased manufacturing facilities have enabled us 
to go all out in the matter of service to our custom- 
ers.... “Shipped According to your Schedule” really 
means Shipped Ahead of Schedule. 

Users of asbestos covered wire—either solid or 
stranded—will find that RADIBESTOS WIRE will 
meet their every requirement for highest quality, 
neat appearance and durability. 

High manufacturing standards and careful inspection 
safeguard RADIBESTOS WIRE quality and guarantee 
its uniformity. 

Add RADIX SERVICE to RADIBESTOS QUALITY 
and you have the solution to your asbestos covered 
wire problem. 





Tell us your needs and let us 
submit samples and quotations. 


Fig. 6—This transparent tumbling barrel for electro- 

plating equipment illustrates a very effective use of 

clear acrylics. The gears too are of transparent 
acrylic. 


fixtures. Extruded cellulosic plastics light diffusers 

The sample card illustrated are assembled by the simple expedient of slipping 

contains nine different styles = them in place over standard fluorescent lamps, as 

of RADIBESTOS WIRE. 4 7 shown in Figs. 4 and 5. Many interesting lighting 

Write for one today. Ne effects may be achieved through the selection of dif- 

: ferent colors and design of diffusing prisms. In ad- 

dition to the new design possibilities, the plastics 
tubing protects the lamps from breakage. 

eee ON THE SPOOL Applications of extruded polyethylene to the in- 

sulation of high-frequency cables and conductors 

continue to merit the attention of electrical manu- 

F Le facturers, and several new standard items were 

forthcoming in this direction throughout the year. 

fons One manufacturer employed polyethylene-coated 

re cM TCS eke he 12 See eee eo le wire in his loop antenna of 6 x 9 in. and after wind- 

wth ing it into shape the assembly was heated and the 
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A YOU LOOKING FOR IN- 
FORMATION on sealing oils 
with synthetic rubber, on proper 
flange design, on designing gaskets 
to reduce cost, or on correct com- 
pression for resilient sealing mate- 
rials? Then look into the new 20- 
page booklet, “Armstrong’s Gasket 
and Sealing Materials.” 

This booklet contains ten tech- 
nical discussions on many of the 
variables that influence the design 
of gaskets and gasketed joints. 
“Armstrong’s Gasket and Sealing 
Materials” also includes physical 
data on the five major types of seal- 
ing materials offered by Armstrong: 
synthetic rubber compounds, cork- 


and-synthetic-rubber compositions, 
cork compositions, fiber sheet pack- 
ings, and rag felt paper. 
“Armstrong's Gasket and Sealing 
Materials” is as useful to purchas- 
ing men as it is to designers and 
engineers. It will pay you to refer 
to this booklet whenever you need 
data to make tentative selections of 
suitable resilient gaskets or 
sealing materials. Send cou- 
pon for your copy today. 


PARTIAL CONTENTS: Designing Flanges 
for Efficient Sealing, Designing Gaskets to 
Reduce Cost, Effect of Gasket Width on Com- 
pression, Effect of Surface Condition on Gas- 
kets, Factors in Choosing Resilient Gaskets, 
Proper Compression for Resilient Gaskets, etc. 


ARMSTRONG'S 


GASKETS ¢ PACKINGS @ SEALS 
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ARMSTRONG’s 
GASKET AND SEALING 
MATERIALS 


- 
RMSTROW Corn COMPaNy 


(face : 
Stree PEP OSvivewrs 


iin —_— 


Armstrong Cork Company 
Gaskets and Packings Dept. 
9501 Arch Street 
Lancaster, Pennsylvania 


Please send me at once a free copy of the 
new 20-page booklet, ‘‘Armstrong’s Gasket 
and Sealing Materials.”’ 


Name 
Company 
Address 


City 


State 
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From Milliwatts 
arse To Kilowatts 


ELECTRICAI 
RECTIFIERS 


To simplify the solution of your 
AC-DC power requirements, 
Benwood-Linze offers you a 
quarter century of development 
and research experience in the 
field of metallic rectifiers and 
their application. 


Tell us your problems. Consult 
us without obligation. 
Manufacturers of Selenium 
and Copper Sulphide recti- 
fiers, rectifier-transformer 
assemblies and AC-DC pow- 
er supply units for every 
requirement, 


THE BENWOOD - LINZE CO. 


_Division of the Sperry Corporation 


1815 Locust St. St. Louis 3, Mo. 


Long Distance Telephone CEntral 5830 


iT PARADE 04 OTEIAT, 


NTT), | Mi LP 


adjacent wire insulations fused to one another by 
heat. When the part cooled, a completely integrated 
and stiffened coil assembly yielded a very satisfac- 
tory product. 

The idea of embedding metal components in plas- 
tics is generally motivated by the desire to protect 
the metal part from dirt, corrosion, and moisture. 
One manufacturer of temperature-measuring instru- 
ments has introduced a molded-in oscillator in a 
coil case that is adapted to temperature indicating 
instruments. This small packaged unit will respond 
to slight movements of an aluminum vane and con- 
tributes to the accuracy of the measurements. 

Another manufacturer of high-frequency equip- 
ment for curing resin adhesives in wood assemblies, 
embedded his electrodes in laminated glass and 
polyester resin, shaped to the contour of the parts 
being assembled. The low-loss plastic employed in 
this instance did not heat up under the high-fre- 
quency conditions, though it served the important 
function of correctly positioning the wood assem- 
blies with relation to the applied r-f field. 


Magnet Wire Coatings 


During the year an informative report was issued 
on the merits of various coatings for magnet wire. 
In particular polyvinyl formal was evaluated in 
comparison with double enamelled insulation on 
A. W. G. No. 14. Some of the high points of this 
investigation are summarized below :”® 


Conventional 
enamel formal 
coating coating 

oe vel eae Tek 

Power factor 0.0085 0.036 0.0076 0.0046 
Dielectric constant 3.0 3.6 3.6 3.4 
Scrapes to induce 
mechanical failure 3-6 60-70 
Solvent Resistance Fail in alcohols, Excellent 
acetone, toluene 


Polyvinyl] 


It is most significant that the American Institute 
of Electrical Engineers has tentatively established a 
permissible temperature rise of 140 C. for class H 
insulation employing silicone resin varnishes. This 
is almost three times the rise permitted for class A 
insulation, and should permit the construction of 
large-horsepower motors in a smaller space. Con- 
comitant with this trend in high-temperature insula- 
tion is the work in developing lubricating greases 
which will prove acceptable at high operating tem- 
peratures, and the answer may lie in certain silicone 
greases.* 

Plastics in the electroplating industry continued to 
grow in significance. One manufacturer found small 
polystyrene floats to be effective in breaking up gas 
bubbles and their accumulation. Another decided to 
employ polyvinylidene chloride screens to catch 
dropped articles. Both materials are highly resistant 
to the corrosive influences of any electroplating solu- 

*A general discussion on this subject, “Lubrication Requirements 
May Affect Designer’s Decisions” appeared in September 1947 Exec- 


TRICAL MANUFACTURING, beginning on p. 108. Silicone oils and 
greases were treated specifically on pp. 111, 168 and 169. 
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CHECK THESE FEATURE 
OF THE NEW 
DELCO MOTOR 


Totally enclosed; fan-cooled. 
individually taped coils. 
Thoroughly insulated windings. 


Unit-cast, ball-bearing rotor, 
dynamically balanced; parts in- 
terchangeable end to end. 


Double-shell frame with new 
simplified cooling system. 


Extra-large, watertight con- 
duit box; usable in four 90- 
degree positions. 


Extended, accessible mounting 
feet, cast as a unit with main 
frame. 


From 11/2 h.p. through 50 h.p.; 
NEMA frame sizes, 224 through 
505. 


mi era 


NAA 


ea) Bee) 


w Decco Moror 


Sand, scale, dirt and dust in the air? Forget it! 
Completely protected by its totally enclosed, 
double-shell frame, this great new Delco Motor 
takes all these in its stride. 


Everything about the new Delco Motor promises 
a superior kind of steady, cool-running perform- 
ance. New materials and new design practices 
make it more rugged, better ventilated and insu- 
lated. New simplicity and accessibility make 
maintenance a much less frequent and less costly 
process. 


Put this really new motor to work in foundry, fac- 
tory, mill or forge plant—anywhere conditions are 
tough—and watch it prove its outstanding value! 
Write for complete data. 


DELCO MOTORS 


DIVISION OF GENERAL MOTORS CORPORATION 
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SELECT DIAMOND Hi 


























Diamond H electrical controls and wiring 
devices are engineered for ruggedness—to 
give trouble-free action over long periods 
of service. In addition to standard controls, 
Diamond H ingenuity has developed a host 
of products to fill special needs. Let us show 
you how we can meet your requirements. 


TEMPERATURE LIMITING SWITCH 


A safety device developed to 
prevent overheating of water 
heaters and for other appli- 
cations where operating tem- 
peratures must be limited. At 
a predetermined temperature, 
disconnects operating circuit 
or heater circuit before 
safety valve operates. Manu- 
ally reset without replace- 
ment parts. Ratings up to 
30 A. at 250 V., A.C. UL 
approved. 








THE HART MANUFACTURING COMPANY 
211 BARTHOLOMEW AVE., HARTFORD, CONN. 


This is typical of the wide use of 


F 
PARAMOUNT paper tubes by leading a sare 
manufacturers of electrical, radio and Arbor List of 
electronic products. With over 15 years Over 1000 


of specialized experience, PARA- 
MOUNT can produce exactly the shape Sizes 
and size tubes you need for coil forms 
or other uses. Square, rectangular, or 
round. Hi-Dielectric, Hi-Strength. 
Kraft, Fish Paper, Red Rope, or any 
combination, wound on automatic ma- 
chines. Tolerances plus or minus .002”. 
Made to your specifications or engi- 
neered for you. 





INSIDE PERIMETERS FROM .592” TO 19.0” 
aac a ee eee f 


PARAMOUNT PAPER TUBE CORP. 


612 Lafayette St., Fort Wayne 2, Indiana 
Manufacturers of Paper Tubing for the Electrical Industry 
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tions. However, particular skill entered into the de- 
sign of a transparent acrylic plastics electroplating 
barrel (Fig. 6). These barrel-plating units are 
manufactured without ribs which may entrap articles 
being electroplated. At the same time, the units lend 
themselves to ease of inspection. The rotating acrylic 
plastic gears may also be observed on this unit. 
Among the spectacular applications of laminated 
plastics during 1947 were the low pressure laminated 
glass-fiber-reinforced plastics rings for the Univer- 
sity of California’s new 300-million-electron-volt 


Winchester Company 





Fig. 7—The adaptability of melamine-formaldehyde 

molding materials for small electrical components is 

illustrated in this well-designed multi-connector plug 
and receptacle. 


synchrotron. ‘The largest of these rings is 8 ft in 
diameter and weighs 650 lbs. 

Silicone-glass laminates and insulation have been 
adapted successfully to unusual applications. One of 
the uses is a chemical-resistant walking flat over bat- 
teries on submarines.*° New lighter weight trans 
former and motor designs have also been reported. 
Navy-sponsored investigation in these silicone lami 
nates continued.*? 

There have been a number of molded parts ap 
pearing in 1947 which merit description. Among 
these is a well designed multi-connector plug and 
receptacle by the Winchester Company, reproduced 
in Fig. 7. This unit is molded of melamine-formal- 
dehyde material. Melamine plastics also appeared 
in television tube bases (RCA 2P23 and RCA 
5TP4) where good arc resistance is imperative 
(Fig. 8). These tube bases are subject to high 
surface leakage, and the new cellulose-filled mela- 
mine-formaldehyde molding material developed 
(Melmac 1502) proved quite satisfactory in meeting 
the requirements. 

Polytetrafluoroethylene (Teflon) came in for its 
share of attention. While still a relatively new 
material, its outstanding qualities have found new 
important uses. One of these appeared in the design 
of a small electrical heat sealer for plastics film. The 
problem is ever present of preventing the plastics 
film from sticking to hot metal surfaces. This has 
been solved by covering the hot metal surface with 
polytetrafluoroethylene. This material is not af- 
fected by the temperature of heat-sealing, and will 
not stick to the metal surfaces or the plastics film 
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STAINLESS STEEL 


If your product uses sheet aluminum, magnesium or 
stainless steel, you will find much valuable information 
in this booklet. For it gives detailed, factual] data on 
how you can take advantage of the comprehensive 
facilities of one of the most widely experienced “‘light 
metal” fabricators in the East. 


Three-Way Service 


These facilities can work for you under three general 
plans: (1) on a straight contract-manufacturing basis, or 
(2) with full responsibility for engineering, tooling and 
production of given parts, or (3) as a complete manu- 
facturing department—including production planning, 
inventory control, finishing, final inspection, packag- 
ing, and scheduled shipments of finished product to 
distributors or dealers. 


ae 
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Packed With Facts — Maximum specific data, with min- 
imum “commercials,” are given in this illustrated bro- 
chure. Such information has proved of substantial value 
to designers and buyers of sheet metal parts executed in 
aluminum, magnesium or stainless steel 


That Extra Something 


The physical facilities for efficient fabrication of sheet 
metal... plus complete design, tooling, assembly, and 
quality control staffs...plus years of experience 
gained in working with the light metals—all add up to 
something much more than “just another supplier.” To 
acquaint you further with the scope of these services, 
we should like to send you the brochure illustrated. 
There’s no obligation, of course. 










TIME 


as ile of 


CONTROL in Industry 





NEW ROCKFORD 4 - FUNCTION MOLDING MACHINE 
FOR THERMOSETTING PLASTICS ... timed by Cramer 





Measuring, preforming, preheating, molding —'the four 
functions of molding thermosetting plastics combined in 
one machine! A development of the Rockford Machine 
Tool Co., all movements are hydraulically powered, elec- 
trically controlled . . . automatically timed through the 


complete operating cycle. 

Cramer Time Delay Relays handle four vital timing appli- 
cations on this unique Rockford Hi-Jector. Another 
product where dependable control is essential to per- 
. timed by Cramer. 


formance . . 


© Cramer Time Delay Re- 
| lays, mounted on con- 
} trol panel. Safety Timer 
(1) determines time al- 
lowed after initiation of 

reheat timer. Preform 

elay Timer (2) deter- 
mines time delay before 
preform plunger cyl- 
inder valve is energized. 
Mold Plunger Timer (3) 
determines time plunger 
returns. 
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Specialists in TIME as a factor of CONTROL, 
Cramer has developed a wide range of devices 
for a great variety of commercial and industrial 
duties. If the performance of your product de- 
pends on precision timing, consult Cramer. 


mines 








being heat-sealed. Patents are beginning to appear 
on polytetrafluoroethylene in laminated insulation 
and in armature slots.?? 

The line of demarcation between plastics and re- 
lated fields such as insulating varnishes, dielectric 
materials, and organic finishes is obviously very nar- 





j 

i 

| Saarkes Psonaald Pandan 

Fig. 8—Cellulose-filled melamine-formaldehyde ma- 

terial (Melmac 1502), developed specially for ‘elec- 

trical applications, has been used for the bases of 
these RCA high-voltage television tubes. 


row since synthetic resins are basic to all these mate- 
rials. To report in detail on the developments in 
these areas is therefore beyond the space limitations 
of this review. Mention should be made, however, 
of much important fundamental research in these 
interrelated fields. This includes such studies as the 
relation between the chemical composition and the 
arc resistance of plastics, and the performance of 
organic finishes and insulations at elevated tempera- 
tures to 200 C.2* Silicone paint and finishes have 
begun to emerge on the commercial market, although 
manufacturers are still reticent about such formula- 
tions. 

In these and other ways, plastics are continuing 
to solve problems in electrical design and offer new 
methods and qualities for improved performance of 


electrical equipment. 
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] 1633—First brewery in America was 

built in New York City near what is 
now Wall Street. Our Founding Fathers 
fostered this “beverage of moderation” by 
low taxes on domestic beer. 


2 1842—Lager beer arrived and for 
years demand far exceeded supply. 
Improved methods of bottling, capping and 
handling that were to make brewing “big 
business” were still to come. 


1915—Howell industrial-type “Red 
Band” motors appeared. The advent 
of low-cost electric power made ,modern 
bottling possible, upped beer production, 


cut costs. Brewing boomed! 


NOW ...BEER BELONGS 


4 Today—Beer has won a 
place in the hearts of mil- 
lions of Americans. 


Howell industrial-type mo- 
tors help modern breweries 
like this turn out over 800 
million bottles of beer annu- 
ally. 


In other industries, too, pre- 
cision-built Howell Motors are 
an important source of power 
for pumps, conveyors, fans and 
machine tools. 


Are you using Howell 
motors? 


Here’s another precision-built Howell 
Motor .. . industrial type with copper or 
bronze bar rotors ... specially insulated 

. Statically and dynamically balanced. 


HOWELL MOTORS | 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Manufacturers of Quality Industrial Type Motors Since 1915 
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Protected and Splash-proof Motors 


Howell 
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NEW “Weld-Bilt” 


PALLET-TYPE HYDRAULIC 
LIFT TRUCK 


. «» MOVES PALLETIZED LOADS EASIER 
— FASTER — MORE ECONOMICALLY 


®@ An important time-saver and labor-saver in materials handling, this 
WELD-BILT Pallet Lift truck is built for extra strength, extra durability 
and long service. Designed for easy mobility with sealed ball bearings 
throughout, it will accommodate single or double faced pallets with its 
low, flat, divided platform. The hydraulic unit, with a capacity of two 
tons, is mounted in a shockproof position, and is easily 
operated through the ‘‘multi-stroke'’ action of the steer- 
ing handle. Other features include: Front Wheel Equal- 
izer for extra stability on uneven floors — Safety han- 
die with ‘‘Instant Free'' release — Accelerator Type 
Lowering Foot Pedal—completely arc-welded construction. 


Your truckers will enjoy using this new easy-moving 
WELD-BILT - and you'll like its ‘‘service-free'’ 
dependability and long life—a combination that mokes 
it one of your best investments in factory equipment. 
Write for specifications and prices. 









































WELD-BILT Pallet Truck 
Available in varying e 
sizes for your needs. 
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@ ® Industrial Research Expenditures 
Show Record-Breaking Growth 

Corporate expenditures for industrial research in 
1947 tripled those in 1939, according to a recent 
survey made by the National Association of Manu- 
facturers through its Patents and Research Com- 
mittee. 

Association members reporting to the committee 
state that the anticipated expenditures for the past 
year would be 270 per cent in excess of similar ex- 
penditures in 1939 and would top the 1946 outlays 
by 14 per cent. Out of 983 companies reporting, 750 
said that they maintain regular research programs. 

Although the dollar values of 1947 research ex- 
penditures are considerably greater than those in 
1939, the ratio of such expenditures to sales is 
somewhat lower. Last year the percentage was 1.6, 
against 1.86 per cent in 1939. However, this figure 
is based on estimated 1947 sales and the final ratio 
may be higher when exact 1947 sales figures are 
available. 


@ © National Inventors Council Outlines Scope 


The organization and functions of the National 
Inventors Council, composed of 16 nationally known 
scientists, inventors, and industrialists, is outlined in 
a circular by the Office of Technical Services, De- 
partment of Commerce. Dr. Charles F. Kettering. 
retired vice-president in charge of research, General 
Motors Corporation, is chairman of the Council. 

The Council is a “clearing house for inventions and 
ideas which will assist the Army, Navy, and other 
public agencies in solving technical problems affecting 
the national defense and welfare.” It encourages 
private citizens to submit inventions and ideas which 
they believe will contribute to national defense and 
welfare. 

Copies of the circular and summary statements of 
technical problems confronting the Army and Navy 
are available from the National Inventors Council. 
Department of Commerce, Washington 25, D. C. 


ELECTRICAL MANUFACTURING 









A size, type, style Shilel-made for every need 


“Half a Century of Instrument Know-How 
Is Built into These Fine Electrical Meters” 
«..in sizes from 2” to 7” in a wide 
variety of case shapes and mounting 
arrangements. 


No matter how specialized your re- 
quirements may seem, the chances 
are that Triplett has already engin- 
eered and tooled up for a design so 
nearly akin that a few inexpensive 
changes or additions will suffice. 


Triplett .... A Self Contained Electrical 
Instrument Factory ... From screw ma- 
chine parts to plastic moldings, from 
moving elements to dial faces, all are 
fabricated in Triplett’s modern air- 
conditioned factory. Equipped with 
special humidity and dust controls 
in assembly rooms. This self-con- 


tained factory means one overall 
profit markup with better quality 
control and consequent savings to you. 


Complete meter satisfaction is yours 
in performance, appearance, and de- 
pendability. Let Triplett add lustre 
and give precision performance to 
your instrument panel. 


“Complete Engineering Service” . . . Trip- 
lett maintains a field engineering staff 
available on short notice. These en- 
gineers are ready to help you with 
your problems and to bring you the 
latest practices in instrumentation 
from the Triplett laboratories. Com- 
plete facilities for shock, vibration 
and humidity testing as required 
under JAN specs. 


Sizes 2” to 7” 


Round or Square 


A.C., D.C. 
R.F., Rectifier or Dynamometer 


Triplett can supply om 
short notice electrical me- 
ters in 2”, 3”, 4", 5", 6" and 
7” sizes im round, rectan- 
gular, square and fan 
shapes; wide flange, nar- 
row flange, flush projec- 
tion and portable. Molded 
and metal cases. Rear illu- 
mination, special dials and 
other features available on 
most models. 


Be sure your files are up-to-date with current Triplett catalog and descriptive lit- 
erature. Address, Dept. D-18 and specify any particular types in which interested. 


TRIPLETT. ELECTRICAL INSTRUMENT CO. - 


Representatives in Principal U. S$. and Canadian Cities 
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The right pencil for the “write” 
job can make a whale of a 
difference in the work you do. 


You're sure to make a good, distinct 
impression if you use KOH-I-NOOR, 
the pencil that has always made the 
mark for others to shoot at. 


The KOH-I-NOOR Drawing pencil is made 
of the finest materials obtainable. In every 





field where a pencil is used—art, engineering, 
designing or office work ... KOH-I-NOOR 
is the choice. 


17 uniform degrees to choose from—smartly 
packaged—one dozen of a degree to each 
. package. 



















Wandering Sequence Control for 
Multiple-Spindle Honing Machine 


(Continued from page 119) 





have been insufficiently adjusted in the manual set- 
ting, or the abrasives are worn out. 

When producing exceptionally smooth finishes, an 
increase in the “run-out” time, beyond that for 
which time delay relay TD-J is set, may be required 
with new, unseated stones. This may be accom- 
plished by holding down the “more” button on the 
control station to delay the energizing of CR-3, thus 
permitting the runout to continue until the button 
is released. 

The pilot circuit of each tool is equipped with a 
numbered bulls-eye R which lights when size is 
reached, giving the operator ready indication of the 
location of trouble if any occurs. 

Fig. 5 is a schematic diagram of the power circuit 
used in this type of machine. The junction of the 
pilot and power circuits is at the transformer shown 
at the upper left of Fig. 4. 


Operation and Sequence of Hydraulic Circuits _ 


Four solenoids are shown in Fig. 5. Each of these 
operates a hydraulic valve which, in turn, serves 
various cylinders on the machine. The hone expan- 
sion and feed valve controls the motions of the two 
hone-expansion cylinders mentioned under “Ex- 
pansion Feed Mechanism” above. Rapid expansion 
occurs and the slow “feeding” expansion starts when 
CR- is closed. 

With CR-5 closed, the spindle-clutch solenoid 
valve causes its cylinder to engage the friction clutch 
driving the spindle rotation. Reciprocation of the 
spindle head of the machine is produced through a 
pair of double-acting hydraulic cylinders controlled 
by a pilot-operated four-way valve, and an unload- 
ing relief valve. The pilot valve is tripped mechan- 
ically at each end of the spindle stroke. A solenoid- 
closed “withdraw”’ valve, is interposed between the 
pilot and four-way valves in the “up” stroke side 
which, when energized through CR-3, prevents the 
four-way valve from reversing on the upward stroke 
of the spindle. The honing tools are thereby with- 
drawn from the workpiece until the “Reciprocation” 
solenoid is de-energized at CR-2, causing the relief 
valve to unload the pressure on the reciprocation 
cylinders. This occurs as a result of LS-1 being 
mechanically opened by the spindle at a predeter- 
mined point in its withdrawal stroke. 


Commodity Standards Division Set Up 
by National Bureau of Standards 


Creation of the new Commodity Standards Division by the 
National Bureau of Standards has been announced. This rep- 
resents the consolidation of the Commercial Standards Division 
and the Simplified Practice Division into one unit. The new 
division will continue the bureau’s coordinating role in the 
development of voluntary simplified practice recommendations 
and commercial standards with industrial and technical groups 
It will also be responsible for coordinating bureau work for 
the Federal Specifications Board. Edwin W. Ely, former chief 
of the Simplified Practice Division, has been appointed as chief 
of the division and F. W. Reynolds, former acting chief of Com- 
mercial Standards, as assistant chief. 
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Manufacturers across America have found the answer to their 

magnet wire problems at the big Port Huron plant of Auto-Lite. 

Every shape, size, type and insulation, plus the essential 
engineering know-how that comes from long experience and 
forward-looking research, is here to help you. 

SS OG OE Set Ee ee ae ey ok ee at 


A special catalog on magnet wire has just been prepared, packed with 
useful information such as conversion data, NEMA specifications, sim- 
plified charts and other useful facts. The supply is limited, but a request 
on your company letterhead will bring a copy to executives and engineers 
who specify magnet wire. 

THE ELECTRIC AUTO-LITE COMPANY 
SARNIA, ONTARIO Wire and Cable Division Port Huron, Michigan 


AUTO-LITE WT taaer eV) 0 


TUNE IN THE AUTO-LITE RADIO SHOW STARRING DICK HAYMES—THURSDAYS, 9:00 P.M.—E.T. ON CBS 
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Unique design and spring suspension prevent 
it in this Ward Leonard Relay 


The generous wipe imparted to the con- 
tacts of Ward Leonard Heavy Duty (105) 
Relay by its unique design and spring 
suspension, results in freedom from con- 
tact “freezing” or welding. 

This mighty midget will perform motor 
starting functions ordinarily assigned to 
larger relays. 

Ward Leonard relays are “Result-En- 
gineered”’. By modifying a basic design, 
Ward Leonard can give you the results of 
a special... for the price of a standard. 

Write for Relay Catalog. Ward Leonard 
Electric Co., Mount Vernon, N. Y. Offices 
in principal cities of U. S. and Canada. 
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Taper-Setting Instrument Uses 
Resistance Strain Gages 
(Continued from page 103) 


strument needle from zero warns them of a change in 
setting. Table creep is readily detected and as easily 
corrected. The attachment is equally useful in mak- 
ing settings to eliminate taper. Operators faced 
with the “toughest job in the department”—that of 
grinding long straight shafts—have had their work 
made easier with the instrument. 


What Makes a Motor Run? 


(Continued from page 112) 


end-results, which is a certain number of turns wound 
around the bar magnet, and yet, in the process, we 
are able to obtain two entirely different electrical 
effects. 

Although some attempts have been made in this 
direction, the operation of a transformer cannot be 
satisfactorily explained by the flux-cutting concept 
and the operation of a standard homopolar generator 
cannot be satisfactorily explained by the concept of 
flux linkages. In order finally to resolve the question 
of flux cutting versus flux linkages it would seem 
that an experiment such as shown in Fig. 4 might 
be carried out. The coil might be moved upward 
between the poles of the magnet at the same time 
that the strength of the magnetic field is reduced. 
These two operations might be synchronized in such 
a way that the total flux linking the coil is always 
constant. Then, if the flux-linkage rule is true, there 
should be no voltage induced in the coil at any time 
while, if the flux-cutting rule is true, there should be 
instantaneous voltages induced proportional to the 
speed of the coil and the instantaneous value of the 
magnetic flux density. 

From all of the foregoing it is therefore apparent 
that something is distinctly lacking in our most 
elementary concepts of motor and generator action. 
We do not have available one simple and consistent 
analogy by which we can visualize the operation of 
all types of motors. Rather, we have become accus- 
tomed to using first one analogy and then another, 
depending on the type of motor or type of problem 
that we happen to be analyzing at the moment. We 
engineers would be the first to dismiss the subject 
of a dog’s locomotion as a highly unscientific one 
but at the same time it behooves us to recognize the 
parallel with some of our own knowledge of elec- 
trical machines. 

To clarify our qualitative reasoning it may be that 
we need fresh experimentation on the basis of 
motor operation or it may be that we need a new 
set of analogies which would be consistent under all 
circumstances. On the other hand, it may be sufficient 
merely to offer a better interpretation of the estab- 
lished facts of the “new science” in our engineering 
curriculum. At any rate, it would seem well worth 
while to recognize our shortcomings and to turn our 
attention in one or all of these directions, 
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Ufou, too, need 
DETROIT POWER 
eA eh 


IF YOUR ASSEMBLIES 
ARE FASTENED 
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Years have proved the 
indispensability of these 
husky, hopper-fed ma- 
chines. Users from coast 
to coast know how essen- 
tial they are in keeping 
pace with modern produc- 
tion through tremendous 
saving in time and labor. 
They give constant serv- 
ice, speed and ease of op- 
eration. 


Detroit Power Screw- 
drivers will drive screws 
at one second each; no 
marring of heads or strip- 
ping threads. All screws 
driven to uniform tension. 
Will drive standard ma- 
chine screws, sheet metal 
screws, self-tapping 
screws with standard 
round, flat, binder, fillis- 
ter, or hex heads and spe- 
cial heads. 


MODEL A PICTURED drives No. 2 to No. 6 
Screws. 


2 OTHER MODELS: Model B drives from No. 6 
to 4” Screws. 


MODEL C from 4” to 3” diameter screws. 
Send Sample Assembly for Production Estimate 


as ha a 


2817 WEST FORT ST. DETROIT 16, MICHIGAN 
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MOISTURE 


costs you money 


Ward Leonard Resistors stand up under 
prolonged exposure to high humidity 


Hermetic sealing with crazeless vitreous 
enamel, made from Ward Leonard’s own 
special VITROHM, enables the Ward 
Leonard resistor to stay on the job. They 
are even unaffected by thermal shock. 

Ward Leonard resistors are “Result- 
Engineered”. By modifying a basic de- 
sign, Ward Leonard can give you the 
results of a special... for the cost of a 
standard. 

Write for Resistor Catalog. Ward 
Leonard Electric Co., Mount Vernon, 
N. Y. Offices in principal cities of U. S. 
and Canada. 
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THERE’S AN 


IDEAL , 


WIRE STRIPPER 


a 


EVERY TYPE 
OF WIRE 


No matter what type of wire you use — cotton, silk 
... synthetic (plastic) ... rubber... glass... or asbes- 
tos covered — you can strip it better and faster with an 
Ideal Wire Stripper. There’s a size and style for prac- 
tically every requirement— for quick, clean stripping 
of single or parallel conductors... rectangular, round 
or flat... solid or stranded wires. 

Available in power, hand and foot operated 
models, each Ideal Wire Stripper is designed for a 
specific job; built for easy, cost-cutting operation on 
intermittent or volume production. 

Ask your wholesaler for full details and prices 
and... 


Submit Wire Samples 


Send samples of the wire you are now using, with 
production requirements. Ideal Engineers will be glad 
to recommend the stripper best suited to your needs. 


Mid. by IDEAL INDUSTRIES, 


Inc. Sycamore, Illinois. 


Most Complete Line of Wire 
Strippers on the Market 


OOO Oe ae APOE 
AMERICA’S LEADING WHOLESALERS 


CANADIAN DISTRIBUTOR: IRVING SMITH, LTD., MONTREAL 


Design of Television Receivers 
of Precision Type 
(Continued from page 108) 


competently worked with optical mathematics and 
proved his contentions with figures. Research engin- 
eers of RCA, working on large-screen television pro- 
jection, early became acquainted with Schmidt’s de- 
velopments in astronomical instruments and have 
been among the leaders in mathematical analysis of 
the characteristics of the Schmidt system? and in its 
application in projection-type television receivers.* 
The Schmidt optical system is one of fixed focus; 
that is, with a given spherical mirror and a given cor- 
recting lens, the distance and size of the projected 
picture are determined and cannot be adjusted over 
a very wide range of picture size. Therefore, new 
calculations for the correcting lens are required for 
each different size of screen, to obtain optimum focus. 
The plain 45-deg reflection systems represented in 
Fig. 4b present the simplest problems in projection. 
However, in order to economize cabinet space for a 
given size of picture, resort is had in some makes to 


Fig. 5—The magnet system used with the Philco 4 in. 

e-r tube to introduce a keystone distortion of the 

image on the tube face in order to correct an op- 

posite keystone effect in the projcted image on the 

viewing screen. Permanent magnets at B, iron pole 
faces at A. 


the use of tilt. Philco has rather complex angles of 
tilt, as shown in Fig. 4c. The tube is even tilted 3 deg 
54 min. from the axis of the mirror, to assist in bring- 
ing top and bottom of the image to a focus on the 
screen. 

But the angles in the Philco optical system by them- 
selves cause the projected image to arrive at the view- 
ing screen with the top and bottom dimensions un- 
equal. This is what is called “keystoning,” the trape- 
zoidal effect being suggestive of the keystone of a 
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masonry arch. 

To correct this, the beam is distorted in reverse 
manner at the tube screen. Two small permanent 
magnets are fastened like wings on opposite sides of 
the c-r tube, as shown in Fig. 5 at B. Each magnet 
is attached to a pole piece A, which carries the flux to 
the edge of the screen and distributes it across the 
face of the tube. This deflects the scanning beam 
upward so that it strikes the screen at an angle, pro- 
ducing a keystone effect opposite in direction to and 
neutralizing that on the viewing screen. Incidentally, 
the scanning beam, deflected upward, must be brought 
back and centered on the face of the tube. This is 
done by adjusting the angular position of the little 
magnets so that flux from the outer poles counteracts 
the upward deflection of the beam. 

The Philco design embodies several such instances 
of careful attention to technical detail which would 
repay study by any design engineer engaged in that 
or similar field, 

The RCA projection television receiving set, model 
648PTK, uses a tilt of 7 deg for tube and spherical 
mirror, The resulting angle of the plane mirror be- 
hind the screen is about 48 deg from the horizontal. 
This is represented in Fig. 4d. 

Secause the tube itself is an obstacle in the path of 
light reflected from the Schmidt spherical mirror, 
the center of the mirror is of no utility and is com- 
monly left unfinished, painted black, or cut out. The 
area thus neutralized is commonly assumed to be the 
same as that of the tube face. Thus, Philco engineers 
gained a ring of mirror surface %-in. wide when they 
reduced their c-r tube diameter from 5 to 4 in. This 
is an area of about 7 sq in., at the most effective part 
of the mirror. 

Spherical mirrors are commonly made of glass and 
their manufacture presents no unusual problem, since 
the sphere is a figure of revolution. The correcting 
lens is sometimes made of glass, especially in larger 
sizes where there are possibilities of cold flow in 
plastics. But in sizes employed with 4- and 5-in. 
tubes, plastics is a satisfactory material, and methyl] 
methacrylate is usually employed. It is easily 
scratched and care must be exercised in cleaning. 
But it is in quantity production that the advantage 
of plastics appears. The form of the lens is unusual, 
being roughly indicated in Fig. 4d. Like the mirror, 
its center is useless, so the lens is made in the form 
of a ring. To grind large numbers of glass lenses 
would be an expensive and time-consuming process. 
particularly since the profile is not a figure of revolu- 
tion. Accordingly, molded plastics is the natural 
solution. 

Silvering of the spherical mirror and of the plane 
mirror behind the viewing screen is on the front sur- 
face, to avoid “‘ghosts” which might result from refrac- 
tion if the light passed through the glass. However, 
this also necessitates care in cleaning and maintenance. 


Viewing Screens 
The fourth element common to all projection sets, 
the viewing screen, perhaps presents the greatest 
diversity of all. In the first place, there is the question 


whether the picture shall be projected upon the back 
of a translucent screen and viewed from the front or 
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BASED ON THE OLDEST MATERIALS 


Seldom can any material surpass Carbon 
and Graphite for practical, economical 
solutions to a wide range of mechani- 
cal, electrical and chemical problems 
involving friction, temperature, corro- 
sion, shaft sealing, arcing and similar 
factors. For more than a quarter of.a 
century, Stackpole engineering has spe- 
cialized in adapting these oldest, most 
basic of all materials to one new engi- 


neering problem after another—and with 
outstanding success. 


LET THIS BOOKLET HELP YOU! 


Write for your copy of the new Stackpole Carbon- 
Graphite Catalog and Data Book 40. Besides 
describing hundreds of items regularly produced, 
it contains interesting evidence of the amazing ver- 
satility of Carbon and Graphite in modern design — 
and of the unique Stackpole facilities for producing 
exactly what is required for a specific application. 


STACKPOLE CARBON COMPANY « ST. MARYS, PA. 


RECTIFIER ANODES ¢ METAL GRAPHITE CONTACTS « 
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CARBON GRAPHITE SPECIALTIES 


BATTERY CARBONS ¢ BEARING MATERIALS © BRAZING FURNACE BOATS ¢ BRUSHES FOR ALL ROTATING ELECTRICAL EQUIPMENT 
AND GRAPHITE CONTACTS ¢ CARBON PILES (VOLTAGE REGULATOR DISCS) «¢ CHEMICAL CARBONS ¢ CLUTCH RINGS 
ING DIES ¢ DASH POT PLUNGERS ¢ ELECTRIC FURNACE HEATING ELEMENTS ¢ FRICTION SEGMENTS ¢ GLASS MOLDS 
POWER TUBE ANODES ¢ RAIL BONDING MOLDS ¢ RESISTANCE WELDING AND BRAZ.- 
ING TIPS e SEAL RINGS (FOR GAS OR LIQUID) ¢ SPECIAL MOLDS AND DIES ¢ TROLLEY AND PANTOGRAPH SHOES 

PASTEURIZATION ELECTRODES 


e WELDING CARBONS, ETC. « ELECTROLYTIC ANODES. 
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Time delays up to 20 | a 
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of action. 


RUGGED STEEL CONSTRUCTION 
IT’S GOT WHAT IT TAKES! 
Send now for Catalog of Mercury Relays and 
complete line of Mercury Switches 


CANADIAN REPRESENTATIVE 
CONTROLITE ENG. & SALES LTD. 
Toronto, 5 Ont. 


1) 7-1 Colo] Baa]. emnrrcmnnn 



























Slot Lining Simplified 


with COPACO 


Electrical Insulating Papers 


COTERES 100% Insulating Papers incorpo- 
maximum and flexibility with high 


dielectric and aa, emeaee. Cottrell electri 
papers, gned to meet your most ex- 
— specifications, are available in various grades, 


COPACO—A 100% Rag, glaze roll finished paper, 
recommended for applications requiring highest de- 
gree « = 4 purity combined with maximum 


Enea low priced, 100% Rag, glaze roll 
Ginished paper, recommended for applications where 
maximum economy and the cined. characteristics 
of —* Rag paper are 

The diejfectric 

anteed to exceed 3 volts per mi Pareles 
thicknesses from .005” to .03 Supplied 





















ard 30° by 40° sheets or in conti colle 450 SAMPL 
<0 2000’ ia widths from 14" to 30". On REQUEST 
COTTRELL PAPER COMPANY, Inc., Fall River, Mass. 





Factory: Reck City Falls, N. Y. 
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whether it should be projected upon a screen from 
the same side as viewed. What shall be the material 
of the screen, how supported mechanically and shall 
it be permanently exposed or folded away or other- 
wise covered? Perhaps the simplest way to treat 
these divergences among current models is to describe 
each in turn. 

Screens of the sets built by Radio & Television, 
Inc., are not integral with the set but are separately 
mounted upon a wall or ceiling or otherwise. The 
material of the screen is sheet aluminum, anodized 
and especially treated for finish. The picture is neces- 
sarily projected upon its front surface but the audio 
speaker is mounted behind the screen to give direc- 
tion to the sound, and the screen is perforated for the 
passage of sound waves. An aerial may also be incor- 
porated in the frame or structural support of the 
screen. Sizes of screen are designed to range from 
3x4 ft to 10x14 ft. This manufacturer claims unusual 
advantage in the special surface of the screen. 

In the demonstrations of the RCA experimental 
7-in. tube and projection equipment, previously 
described, 6x8-ft beaded screens were used of the 
kind employed in motion picture houses. These have 
a certain directional characteristic. A spherical mirror 
21 in. in diam and a 14-in. correcting lens are used 
in the Schmidt optical system of this set. 

Three of the manufacturers represented in this 
survey employ coated glass for their viewing screens. 
The material of the coating may be formed so as to 





















@ ¢ A British-made television receiver, producing a 
16 x 20 in. picture with projection method. Before 
the war Britain had 20,000 television receivers but 
new products embody improvements that are expected 
to stimulate interest and to increase the number of 
television receiving sets in use. 
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Lubrication by means of felt wicks permits oil to be fed.to 
bearings and other moving parts, automatically and with- 
out failure or interruption. Wicks permit extremely fine 
control of lubricant, from many drops to a small fraction 
of a drop per minute. Where actual consumption of oil is 
low, oil-impregnated felt makes possible the use of com- 
pletely enclosed parts, such as sealed bearings, and is in 
fact essential to them. In such applications it can be expected 
that lubrication will be supplied throughout the life of 
the part, and that no attention will be required between 
major overhauls. 


The cost of a felt wick is low, in fact infinitesimal com- 
pared with the cost of the machine or part whose per- 
formance it protects. 


TYPES OF WICK OILERS 


There are four types of wick lubrication systems. Choice of 
any given type depends upon such factors as the lubrica- 
tion needs of the moving part, accessibility, available space, 
operating and servicing conditions, and similar matters of 
design and use. 


1. BOTTOM WICK OILER. 


In this type, the felt wick is im- 

mersed in a reservoir of oil beneath 

the bearing, and through capil- 

larity carries the oil upward to the 

point of lubrication. Maximum 

vertical wicking distance, about 6 

inches. This is generally considered 

the most efficient system. Unused 

oil is returned to the reservoir, and 

no attention is required beyond occasional cleaning and 
replenishing of oil as required. An ideal system for apparatus 
such as motors, generators, and factory equipment. 


2. SYPHON WICK OILERS. 


Felt wicks of this type are widely 
used, particularly where oil is to be 
delivered uniformly and at a con- 
trolled rate to a remote friction 
point. In addition to other methods 
of control, the flow of lubricant can 
be increased by increasing the ver- 
tical wicking distance from the 
reservoir to the point of lubrica- 
tion, taking advantage of gravity. 
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3. Absorbent or pad feed 
oiler. 


Here the lubricant is contained en- 
tirely within the felt, and is re- 
leased automatically as required. 
This is the type often employed in 
sealed installations, though it may 
also be used in conjunction with a 
filler tube, the chief purpose of 
which is to act as a small reser- 
voir. The oil absorption or storage capacity of felt is high. 
For example, SAE F-10 felt, recommended for pad oiling, 
will store oil of any viscosity to the extent of approximately 
450 per cent of its own weight. a 


4. TOP FEED OILER. 


The reservoir is above the lubrica- 

tion point, and oil is supplied 

through a felt wick inserted in an 

outlet in the bottom. In this case, 

the wick acts as an obstruction to 

control the flow of oil. Frequently 

the wick is mechanically con- 

stricted to effect further eontrol 

while taking advantage of storage 

capacity between constriction and delivery point. This insures 
uniform lubrication and provides a surplus reserve of oil in 
the event of an empty reservoir. 


There are four types of SAE felts recommended for wick 
feed lubricating systems. Complete information is con- 
tained in American Felt Company Data Sheet No. 6, “Wicks 
and Lubrication.” This eight-page Data Sheet presents 
complete technical data, including formulae, charts, graphs, 
tables and a listing of standard wick felts from which engi- 
neers can calculate wick performance and arrive at a design 
and specification that will meet the requirements of a given 
application. Write on your letterhead for your copy. 


American felt 


Engineering and Research Laboratories: Glenville, Conn. 
PLANTS: Glenville, Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich. 
SALES OFFICES: New York, Boston, Philadelphia, Atlanta, Rochester, 
Chicago, Detroit, Cleveland, St. Louis, Dallas, San Francisco, Los Angeles, 

Portland, Seattle, Montreal 
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Silastic* Seals Steam Iron 


In devices as varied as aircraft engines and steam 
irons, Silastic is proving its usefulness as a gasketing 
material. The reasons are obvious enough—if you 
know Silastic. These silicone rubbers are the only 
rubbery materials that stay elastic on continuous 
exposure to temperatures ranging from —70° 
to 400° F., and that have maximum weather 
resistance and minimum compression set at high 
temperatures. 


A Silastic gasket seals the steam chamber of the 
“Monitor” steam iron, made by Parts Manufactur- 
ing Company, division of F. L. Jacobs Co. This iron 
reaches its operating temperature of 500° F. in 
three minutes. 


In the case of the “Monitor” steam iron shown above, 
the design engineer listed the properties required 
to give him a satisfactory gasket to seal the sole 
plate to the sole plate cover. His list read as 
follows: Wanted, a material which is 


insoluble in water 

stable up to 500° F. 

stainless and odorless 
permanently pliable and elastic 


He tested many materials trying to find that 
combination of properties. None of them would 
work. Several months later he got a sample of 
Silastic 125. It met his needs so exactly that it 
seemed made to order. The initial cost per iron 
was very low and life proved to be long. None 
of these gaskets have failed in two years. 


in addition to gasketing applications, Silastic is 
being used more and more extensively as an 
electrical insulating material and as calking and 
potting compounds. The properties of the various 
Silastic stocks are described in pamphlet No. L 21-2. 


*TRADEMARK FOR DOW CORNING SILICONE RUBBER 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 
New York © Chicago © Cleveland © Los Angeles 
In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Lid., London 


GREASES 


High Temperature 
Low Temperature 
Valve Lubricanis 
Stopcock 

High Vacuuni 








provide directional characteristics. Eastman Kodak 
Company originally developed one variety of screen 
of this class for use with projection equipment of its 
own manufacture but is now supplying coated glass 
screens for television receivers. 

The Philco viewing screen is fabricated according 
to precise optical and engineering principles. From 
Fig. 4c it will be seen that it has a cylindrical curva- 
ture of 5-ft radius and is tilted forward. It is metal, 
with thousands of tiny, vertical grooves of random 
depth and distribution. The curvature of the entire 
surface tends to reduce the vertical dimension of the 
distribution angle—in other words, there is a slight 
vertical flattening effect. The little grooves, however, 
operate to disperse the light horizontally. The net 
effect is a viewing prism which is narrow vertically 
but wide horizontally, spreading out over an audi- 
ence. 


Micro-Lens Screen 


In addition, the screen is covered with millions of 
tiny droplets of lacquer, sprayed on in successive 
operations with drying time between, to prevent 
coalescence. This produces little hemispheres over the 
surface each of which is a lens, refracting light fall- 
ing upon it and sending it off in a new direction. 
Two results dre sought with this procedure. First, 
light emanating from outside the set, such as daylight 
or room illumination, is caught by the little lenses and 
bounced off in directions other than toward the 
observer, making it appear that extraneous light does 
not interfere with the televised image, even when 
the outside light is of considerable intensity. Second, 
one of the peculiarities of the Schmidt optical system 
—remember the idle centers of spherical mirror and 
correcting lens—is that an observer stationed directly 
in front of the center of the viewing screen and look- 
ing straight at it may see a dark spot in the center of 
the screen, with the picture around the outside. The 
tiny lacquer lenses on the Philco screen pass light 
along from one to another, thus redistributing the 
light through a narrow, controlled angle. In this way 
the central region of the screen is illuminated and the 
Schmidt dark spot disappears. The trade name of this 
development is the Micro-Lens Screen. 

The vertical dimension of the screen is actually 
16 in. but the tilting results in foreshortening of about 
an inch. The rated size of the screen is therefore 
15x20 in. 

The screen of the RCA model 648PTK is built up 
of two sheets of lucite with a layer of diffusing mate- 
rial between them. The rear sheet has a Fresnel lens 
pattern molded into its exposed surface while the 
front sheet has a series of vertical ribs molded into it. 
The Fresnel lens pattern tends to compress the ver- 
tical viewing angle while the front ribs or prisms tend 
to spread it out horizontally. The net effect is to pro- 
duce a viewing angle of about 30 deg vertically and 
50 dég horizontally. 

The purpose of the diffusing layer between the 
lucite sheets is to eliminate interference patterns 
which might otherwise result from the use of the 
Fresnel prisms and the vertical ribs on the outside 
surfaces of the lucite sheets. In overall performance, 
RCA figures for efficiency are 15 per cent for reflec- 
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General Electric Flamenol* Cords 
keep portable tools on the job 


The production efficiency of portable tools depends upon the 
type of uninterrupted power supply provided by Flamenol 
cords. These strong, extremely durable cords have what it 
takes to withstand the effects of such service hazards as oils 
and acids, rough handling, abrasion, and frequent flexing. 
Your customers can always count on them to stay on the job 
to help keep production where they want it . . . "way up high. 

Flamenol Cords have other useful advantages, too. They 
are lightweight, to keep worker-fatigue low. They have a 
smooth, easily cleaned surface that sheds dirt and grime with 
the flick of a rag. Moisture doesn’t bother them, nor will 
they support combustion. 

Point out these features to prospective buyers. Use them 
to help make first sales of your products easier . . . and watch 
repeat sales come in. We have a wide variety of sizes and 
types (either Flamenol or rubber-insulated) to meet the 
requirements of your portable electrically operated equipment. 


Write for more information to Section W 64-122, Appli- 
ance and Merchandise Department, General Electric 


Company, Bridgeport 2, Connecticut. 
* Trade-mark Reg. U. S. Pat. OF 


GENERAL @ ELECTRIC 





Carbon Piles 


The jugglers control is easier of achievement if 
the objects being tossed are identical in every 
way. 

His choice, in this case, is a happy one because 
“Link Control” is the guarantee that each piece 
is identical with its neighbor. 


The “control” exercised at our mines, in the 
selection of raw material, is “linked” to the 
“control” practiced at each stage of manufac- 
ture. Each inspection is another link in the 
chain. ‘With “Link Control” on the job you get 
every piece to exact specification. 


Use MORGANITE and know you're right. 


mncoRPor™ TED  secisterto 


TRADE MARK 


LONG ISLAND CITY 1, NEW YORK 





iomofambient light (room illumination) and 85 per 
cent for transmission of light falling upon the screen 
from the rear in the form of the televised image. 
Highlight image brightness is 50 ft-lamberts and the 
area contrast is 40 to 1. 

The support and housing of screens is a matter of 
individual design and practice varies. Perhaps the 


The General Electric model 901 with its 18 x 24 
screen raised into viewing position. This model has 
an effective counterbalance which assists in handling 
the “dog-house”’ containing the screen and flat mirror. 


simplest arrangement is that where the . viewing 
screen, built into the cabinet, is frankly exposed at all 
times, as shown in several of the accompanying illus- 
trations. Some concession to conventionality is made 
in such arrangements as that of the RCA 648PTK 
where a sliding, wooden “roll-top” operates from 
the sides to conceal the screen when not in use. 

The Philco screen is hinged and is simply folded 
down to a horizontal position when the set is not being 
used. The screen is integral with the hinged top and 
the assembly operates like a lid. 

General Electric model 901, with screen in front 
and 45-deg mirror behind it, has a housing for both 
so that they move together as the assembly is raised 
or lowered. The housing is hinged at the front of 
the cabinet and is counterbalanced so that a force of 
only 4% lb will raise or lower it, although the total 
weight is 40 lb. When it is lowered within the cabinet, 
the lid, hinged at the rear, folds down over it to pro- 
vide a flat top, matching that part of the top over the 
remainder of the cabinet. An “anti-finger-pinching” 
mechanism connects the lid with the mirror-and- 
screen assembly to prevent the former from coming 
down on one’s fingers when lowering the screen. The 
screen of this set is 18x24 in. 

Large-screen television receivers are still very new. 
None of the designs illustrated and described in this 
article are two years old. There have been many 
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Coils that Keep 
Pertect lime 


help a clock company 
to save production time 


On each of these No. 102 

Universal Coil Winding Ma- 

chines, winding of non-insulat- 

ed coils is so scheduled that 

manual operations are being 

performed on one head while the other heads are 
producing. 

Each machine has three or six individually oper- 

ated heads, and coil output is synchronized on the 

basis of handling time per coil. No heads standing 


wl 


FOR WINDING COILS 
ACCURATELY 


idle ...no waste production time for the operator. 


Other time-savers: 


1. Electrically-controlled counter stops each head 
upon completion of coil—no operator attention 
needed. 


2. Common setting for all heads in respect to wire 
traverse length and number of wire turns per 
layer. 


3. Traverse length and wire turns readily adjustable 
within maximum range—without changing cams. 


4. Steel-strap control on unrolling tensions facili- 
tates handling of even finest wires. 


5. In-built calibration for recording settings for re- 
use. 


6. Quick-acting release on supply spindles. 
7 500 to 2500 R.P.M. 


Write for Bulletin 102M, Universal Winding Com- 
pany, P. O. Box 1605, Providence 1, R. I 


IN QUANTITY 
AUTOMATICALLY 


USE UNIVERSAL WINDING MACHINES 
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Reliable Serves 
Outstanding 


SPRING 


s Customers 


WY As we mark our 11th year in business, we wish 
RO to emphasize to all spring buyers that Reliable 
ane has accumulated an enviable list of regular cus- 
tomers—top names among the country’s manu- 
facturers. A very small cross-section sample of this list 
is printed below. For 1948, Reliable offers as fine a serv- 
ice on quality springs, wire forms, and stampings as you 
can secure from anybody, anywhere. 





Allis-Chalmers Mfg. Co. 
Apex Electrical Mfg. Co. 
Bailey Meter Co. 

Bendix Aviation Corp. 
Boeing Aircraft Ce. 
Borg-Warner Corp. 

Edward G. Budd Mfg. Ce. 
Carrier Corp. 

Celanese Corp. of America 
Chiecage Pneumatic Teol Co. 


General Motors Corp. 

Grumman Aircraft Eng. Cory 

The Hoover Co. 

Houdaille-Hershey Corp. 
{nternational Business Mach. Corp. 
(nternational Harvester Co. 

{ron Fireman Mfg. Co. 

Landers Frary & Clark 

The Lincoln Electric Co. 

Mack Truck Corp. 


Chrysler Corp. Magnavox Co. 
Clark Centroller Co. The Master Electric Co. 
Cresley Cerp. The Glenn L. Martin Co. 


Dictaphone Corp. 

Douglas Aircraft Co. 

Eastman Kodak Co. 
Farnsworth Tel. & Radic Corp. 
Federal Tel. & Radio Corp. 
Firestone Tire & Rubber Co. 


Minneapolis Honeywell Reg. Co. 
Motor Products Corp. 

National Carbon Co. 

National Cash Register Co 

The Oliver Corp. 

Radio Corp. of America 


Feod Machinery Corp Remington Rand, Inc. 
Friden ae Mach. Co. The Stanley Works 
Fulten Sylphon ¢. Thompson Preducts, Inc. 
The Gabriel Co The Weatherhead Co. 


The P. A. Geier Co. 
General Aniline & Film Cerp. 
General Electric Ce. 


Write for Bulletin “Buying the Right Spring Right.” 


THE RELIABLE SPRING & WIRE FORMS CO 


3167 Fulton Rd. Cleveland 9, Ohio 
Representatives in Principal Cities 


Westinghouse Electric Cor; 
White Motor Co. 
York Safe & Lock Co. 


UCERLE TELE 


YOU CAN RELY ON 
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technical changes in their design within very recent 
years and it would be foolish to deny that there might 
still be more. 

The following manufacturers have cooperated in 
the preparation of this article and have furnished data 
in connection therewith: General Electric Company, 
sridgeport 2, Conn.; Philco Corporation, Philadel- 
phia 34; Radio & Television, Inc., 244 Madison Ave- 
nue, New York 16; Radio Corporation of America, 
RCA Victor Division, Camden, N. J.; Telecor Cor- 
poration, 851 Madison Avenue, New York 21; and 
United States Television Manufacturing Corpora- 
tion, 3 West 61st Street, New York 23. 


REFERENCES 


“Postwar Television Receiver Design,” by D. W. Fuster, General 
Electric Company. AIEE Transactions, vol. 66, 1947 


2See “Projector Television” by D. W. Epstein and I. G. Malofi. 
Journal of the Society of Motion Picture Engineers, June, 1945. 


* The Schmidt optical system as applied to projection-type television 
receivers by RCA was described in Exrecrricat MANUFACTURING, 
April, 1945, p. 152. 
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Printed Circuit Techniques—Sy Drs. Cledo Brunetti and 
R. W. Curtis. 43 pp. 39 illustrations. 5 tables. Published 
by the National Bureau of Standards (NBS Circular 468) 
and available from the Superintendent of Documents, Wash- 
ington 25, D. C. at 25¢ per copy. 

This comprehensive report on the principles and techniques 
involved in the printing of electronic circuits has been made 
available by the National Bureau of Standards in order to 
meet a wide demand for correlated technical data on the sub- 
ject. As much of the original research in this field has stemmed 
from the Bureau, it is natural that the authors have been 
able to treat this subject in an authoritative manner. 

The book deals with application methods, such as painting. 
spraying, chemical depesition, vacuum processes, die-stamping 
and dusting; cites specific applications such as printed amplifiers, 
transmitters, hearing aid subassemblies, plug-in units, etc.; and 
provides a section on comparative performances of printed 
circuit elements. A bibliography on processes, patents and 
other related information is appended. 


Varnished Cloths for Electrical Insulation—H. W. Chat- 
field and J. H. Wredden. Chemical Publishing Co., Brooklyn, 
N. Y. 233 pp. $6.00. 

This is an American edition of a reference work first pub- 
lished in England. The authors have been long connected 
with research and practical application in this field in their 
own country, and have been successful in compiling in one 
volume a good deal of well-organized technical data formerly 
available only from scattered sources. They provide not only 
data on properties of various varnished cloth materials, but 
also discuss methods of manufacture and analyze various design 
factors that enter into the use of these materials. Suitable 
illustrations and charts are provided and both ASTM and 
NEMA specifications are included. 


The Electronic Engineering Master Index (July, 1945, 
to December, 1946)—Edited by Frank A. Petraglia. Pub- 
lished by Electronics Research Publishing Company, New 
York. 230 pp. $14.50. 

The original volume of this index, bringing the subject up 
to June, 1945, was reviewed in this publication for February, 
1946, on page 238. The present volume continues the same 
quality of material, arrangement and physical presentation as 
the first and completes the index through 1946, In addition 
to this index to periodicals, there is a classified index of man- 
ufacturers’ catalogs and a bibliography of scientific and engi- 
neering text books on electronic subjects. The index in this 
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WITH STANDARD NAMCO SNAP-LOCK LIMIT SWITCHES 
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Not IN LEKTROMESH 


Lektromesh, the new, smooth, one-piece metal-plated 
screen, is readily fabricated by stamping, welding. or sol- 
dering. Ideal for fuel strainers, dry screening and other 
applications. The accurate uniformity of openings, the 
smooth wear-resistant surface and its ability to screen 
without clogging, afford opportunities for increased 
accuracy, efficiency and economy in industries where pres- 
ent methods of filtering or screening are not wholly 
adequate. Lektromesh is available in 100 foot rolls up 
to 35” wide in 40 to 120 mesh . . . 150 to 400 mesh in 
smaller units. 


new volume includes subjects indexed in the previous volume, 
so that reference to the new index alone is sufficient to cover 
the periods represented in both volumes. 


Engineering Laminates—By Prof. Walter C. Voss. 34 pp. 
pamphlet. $1.00. American Society for Testing Materia/s, 
1916 Race St., Philadelphia 3. (Reprint of the Text of the 
1947 Edgar Marburg Lecture delivered before the 50th 
Annual Meeting of the ASTM in June, 1947.) 

This paper deals with the fundamentals underlying the prob- 
lems of the inhomogeneity of engineering laminates. The sub- 
ject is approached from primary considerations and the dis- 
cussion involves considerable basic theory on the chemistry, 
physics and crystallography of these materials. As may be ex- 
pected, a generous portion of the paper deals with the role of 
plastics in laminates. This should be both an interesting and 
valuable reading for any engineer who wants to explore the sub 
ject in detail. 


60 Years with Men and Machines—4An autobiography.—Fred 
H. Colvin, in collaboration with D. J. Duffin. McGraw-Hill 
Book Company, New York, 1947. 297 pp, illustrated. $3.50. 
A personal, absorbing and often amusing account of the 

world of invention, machinery and production from 1884 to the 

present day, by the man who was the first editor of “Machinery” 
and for more than 30 years an editor of the “American Ma- 
chinist.” 


lektromesh folder and small sample available. Write Dept. L-202 
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ASTM Standards on Copper and Copper Alloys.—1947 
SOUTHPORT CONNECTICUT 


Edition. 99 Standards. 480 pp. Index. $4.00. American So- 

ciety for Testing Materials, 1916 Race St., Philadelphia 3. 

This new compilation covers cast and wrought materials, 
electrical conductors, and nonferrous metals used in copper 
alloys. The section on copper and copper-alloy wire and cable 
for electrical conductors alone contains 15 specifications for a 
variety of wire, rods, etc. An extensive section running to 
140 pages covers various test methods. 


ASTM Standards on Electrical Insulating Materials. 
(With Related Information).—1947 Edition. 89 Standards. 
580 pp. Index. $4.00. American Society for Testing Materials, 
Philadelphia 3. 

Many new and revised specifications and tests are included 
in this new edition since the publication of the last previous 
edition in October 1945. The usual wide range of materials 
is covered including: Insulating Varnishes, Paints and Lac- 
quers; Extruded, Sheet and Molded Materials; Mineral Oils 
for Electrical Insulation; Ceramic Products; Solid Filling and 
Treating Compounds; Insulating Fabrics and Papers; Mica 
Products; Rubber Products and Textile Materials. The ap- 
pendix includes a discussion of the significance of tests of these 
materials, and information on the scope and personnel of ASTM 
Committee D-9, which sponsors the publication. 


ASTM Standards on Textile Materials. (With Related 
Information).—1947 Edition. 85 Standards. 530 pp. Index. 
$4.00. American Society for Testing Materials, Philadelphia 3. 
Although largely these standards deal with non-electrical 

materials, certain sections are devoted to textiles of basic im- 

portance in the electrical field. Among these are six standards 

on glass textiles, including varnished glass fabrics and _glass- 
fabric tapes for electrical insulation, standards on asbestos 
roving and tape and on cotton tape for electrical use. 


There’s no way of telling by looking at them. Each must be 
tested by trained inspectors with carefully maintained instruments. 
That is why our 30 years of know-how and specialized engineer- 
ing departments in two large modern plants are the most impor- 
tant story we have to tell. For dependability—and the technical 
ability to solve any problem you have in design and production 
of solenoids—are the factors we back our reputation with. 
Our engineers will work with you and suggest the solenoid best 
suited for your particular job. Send specifications for quotation 
and sample today. 


DEAN W. DAVIS & CO. 


Factories in Chicago and Kentland 
1006 FIRST ST., KENTLAND, INDIANA 


Standard Components List—Supplement No. 26.—Loose 
leaf sheets. Army-Navy Electronic and Electrical Stand- 
ards Agency, Fort Monmouth, N. J. 

Revision sheets have been issued, as identified above, to the 
ANEESA Standard Components List, Number 5, Loose-leaf 
Edition. The revisions apply to Sections 1, 3, 4 and 7 of the 
list and cover batteries, cables, capacitors, and fungus- and 
moisture-resistant coating materials. 
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e Large or small, one or a million, AlSiMag technical ceramics are custom made in the 
composition with the correct physical characteristics for your application. On 
request AlSiMag engineers will be glad to help 


you find the best design and composition for your requirements. 
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AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 


SALES OFFICES: ST. LOUIS, MO., R. H. Geiser, Tel: Garfield 4959 CAMBRIDGE, MASS., J. F. Morse, Tel: Kirkland 4498 ¢ NEWARK, N. J.. J. H. Mills, Tel: Mitchell 2-8159 © PHILADELPHIA, 
S. J. McDowell, Tel: Stevenson 4-2823 © CHICAGO, W. E. Glasby, Tel: Central 1721 © SAN FRANCISCO, F. S. Hurst, Tel: Douglas 2464 * LOS ANGELES, L. W. Thompson, Tel: Mutual 9076 





r YHE TURN of the year shows no letdown in 
industrial activity. As a matter of fact business 
is excellent. Production is at record levels; so is 

employment. Exports are still being well sustained. 

And consumers, in the main, are still buying heavily 

at increasingly higher prices. 

But that’s rather a glib picture, for actually there is 
a nightmarish aspect to the present situation created by 
the specter of spiraling inflation and compounded by 
uneasiness over the European situation. Industry is 
afraid of possible government controls over inventories, 
prices and bank credits: it worries, too, about the 
effect of our European aid program. Labor is restless 
under the impact of the mounting cost of living and is 
beginning to move inevitably toward another round 
of wage demands. Caught uneasily in the proverbial 
middle is that great mass of Americans—the public. 

The new year therefore looms as one of momentous 
decisions that will affect industry. No one disputes 
the stark fact of inflation, its threat to our economy, 
and the need for an effective program. But action by 
our national leaders—both in government and industry 
—imust be both realistic and forthright, and it must 
restrain the causes, not the symptoms, of inflation. 
Labor, on its part, will have to provide increased 
productivity, and management increased productive 
capacity where such is indicated. Given these forces of 
enlightened cooperation, the immense power of our 
national economy should be able to drive forward to 
still higher records. 

Productivity, of course, is the hard core of the 
problem. And here there is a bright spot, for the trend 
during 1947 has been encouraging. Several recent sur- 
veys indicate that labor has been making a better record 
in turning out goods—this has been specially true of 


The year ends with industrial activity 
still in high gear, but optimism is shadowed 
by the inflationary danger. Steel remains 
extremely tight and now aluminum joins the 
hard-to-get ranks as buyers turn to this metal 
in increasing numbers. 


smialler plants where the common interest of employer 
and employee is more readily understood. 
Management, on its side, has done a notable job of 
creating additional plant facilities in many—if not all— 
directions and is blueprinting still further expansion 
for the coming year. A powerful boost would be given 
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Motors and Generators—Components include all sizes of 
a-c generators; integral-horsepower polyphase induction 
motors up to 200 hp; integral-horsepower d-c motors and 
generators up to 200 hp and % to 150 kw; synchronous 
motors all sizes; integral-horsepower motor-generator sets, 
all types 3% to 150 kw (from Aug., 1940); and integral- 
horsepower single-phase motors (from Jan., 1944). Frac- 
tional-horsepower motors not included. 


by the passage of legislation currently introduced in 
Congress that would permit amortization of new plant 
costs over a period of only five years. 

Meanwhile, business reports have been highlighting 
a high rate of activity. Industrial production in Octo- 
ber (Federal Reserve Board’s index) rose to 189 per 
cent of the 1935-39 average—a three-point increase 
over the September rate and only one point below the 
postwar high of 190 set in March, 1947. Typical of in- 
dividual company experiences is that of Westinghouse 
Electric which reports that October production topped 
all previous peacetime records. In terms of actual units 
produced, this one month’s output, according to West- 
inghouse officials, was enough to fill 5,835 average- 
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EACH LOT OF EVERY ITEM . 
AS IT CLEARS HUNTER RANDOM : — 
FINAL INSPECTION SAMPLED or — SPECIFIED 


LOAD TEST 


RESULTS RECORDED 
IN THE FORM OF A 
FREQUENCY DISTRIBUTION 


A QUALITY 
REPORT (QR) 


BELIEVE IT 
OR NOT 


HUNTER PRESSED STEEL COMPANY 


LANSDALE, PENNSYLVANIA 


Gentlemen: I'm interested. Please send me without obligation. 
copies of “The Statistical Method for Control of Quality”, includ- 
ing an explanation of the Hunter Quality Report Service. 

Name 

Title 

Company Nome 

Street Address 


City 





Electrical Porcelain 


Above is a hydraulic press in the Colonial 
factory that is being used for making dry-press 
electrical porcelain. The parts shaped on these 
presses are noted for their uniformity and close 
tolerances. Colonial, one of America’s largest and 
oldest porcelain makers, invites your inquiries. 


The Colonial Insulator Co. 
907 Grant St., Akron 11, Ohio 


Chicago Office: 2753 W. North Ave. 
Telephone HU-6809 


BETTER BUILT... WE KNOW HOW! 


DURA-FLEX 
WIRING HARNESSES 





ioc wc caldiin aOR iv eh 


Leading equipment and appliance manufacturers specify 
IMCO WIRING HARNESSES for extra dependability, 
longer life and exact adherence to your specifications. 
Write or telephone today for estimates. Quick service. 


New catalog B-47 available on request 


INTERSTATE MFG. pene (E> 


size freight cars. Shipments of electric motors trom 
the company’s Motor Division plant in Buffalo, N. Y., 
alone aggregated 371 carloads, as against 75 carloads a 
year ago. Westinghouse employment, too, reached a 
new peacetime high, totaling 105,574, compared with 
76,918 for the highest prewar month, November 194}. 

Industrial inventories have increased, but there has 
been no runaway move to pile up stocks. This is an 
encouraging sign and indicates that no buying hysteria 
has been developed to date. As a matter of fact, only 
23 percent of purchasing agents reporting in November 
to the monthly survey committee of the National Asso- 
ciation of Purchasing Agents say that they have in- 
creased inventories. On the other hand, 20 per cent 
report reductions. Many others said that inventories 
were at “uncomfortably low levels for the volume of 
production being obtained.” 

In the same NAPA report, some 46 per cent of 
purchasing executives (the highest so reporting during 
the year) say that the general trend of business in 
November continued upward. This compares with the 
low for the year in June, when only 6 per cent reported 
an increase in business. It is indicated, however, that 
the high production and sales levels during the past 
few months will probably level off shortly. In an- 
alyzing the supply position in various materials, com- 
ponents and equipment, the purchasing agents note that 
small electric motors, copper wire, brass products and 
some electrical items are “easier to get.” Aluminum, 
castings, lead and, of course, steel, are on the “hard-to- 
get” list. 


Labor Productivity Improved 

The NAPA report is one of the several recent sur- 
veys which include encouraging notes on labor produc- 
tivity. Some 58 per cent of the purchasing agents note 
an increase in labor’s output, while only 4 per cent 
find a decrease. 

From another direction comes a report from the 
American Management Association underscoring the 
satisfactory work of employee-management commit- 
tees in boosting productivity and in improving labor 
relations. This report constitutes preliminary findings 
on a 18-month study undertaken by the AMA on re- 
sults of employee participation in increasing industrial 
productivity. Some 72 per cent of 182 manufacturing 
companies with employee participation programs were 
“pleased” with the results. Of these, 46 per cent were 
“moderately pleased,” 26 per cent “keenly pleased.” 

Corporate profits have been maintained at high levels, 
although 1947 third-quarter figures showed the first 
reaction since the first quarter of 1946, when produc- 
tion was snarled up by nationwide strikes. Federal Re- 
serve Board survey of 629 industrial corporations 
showed that net profits dropped to $860,000,000—$10,- 
000,000 below the profits in the first and second quarter 
of 1947. This is taken, however, to reflect the tem- 
porary dip in industrial production during the same 
period. Profit totals for the last quarter of 1947 are 
likely to show higher figures when published as a 
result of the sharp pick-up in industrial activity that 
started in September. 

The construction industry may seem somewhat re- 
mote from the electrical field, but it is obvious that 
increased housing, new plants, new institutional facili- 
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* MIRAGLAS VARNISHED TUBINGS 
SLEEVINGS & TAPES 


WOVEN TAPES, TUBINGS 
SLEEVINGS & CORDS COTTON TAPES & SLEEVINGS 
CLOTHS, ETC. *MIRAGLAS-MICA COMBINATIONS 


VARNISHES—WAXES—COMPOUNDS 
* Woven of Fiberglas Yarn 


A PARTIAL LIST OF M-R PRODUCTS: FIBERGLASS VARNISHED TUBING, TAPE AND CLOTH + INSULATING PAPERS 
AND TWINES + CABLE FILLING AND POTHEAD:COMPOUNDS ~ FRICTION TAPE AND SPLICE +» TRANSFORMER COM 
POUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE «+ VARNISHED CAMBRIC CLOTH AND 
TAPE + MICA PLATE, TAPE, PAPER, CLOTH, TUBING * FIBERGLAS BRAIDED SLEEVING « COTTON TAPES, WEBBINGS AND 
SLEEVINGS + IMPREGNATED VARNISH TUBING « INSULATED VARNISHES OF ALL TYPES + EXTRUDED PLASTIC TUBING 





TAYLOR MADE 4 
iv 


YLOR-WINFIELD 


Vail 


MADE EASY 
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32,400 WELDS PER HOUR 


(54 ASSEMBLES) On Tuts 1-0 AMeAAb Soot WELDER 


The Product — Condenser for domestic 
refrigerator . 

Sap Saetten<Btow to join, on a produc- 
tion basis, an assembly consisting of 
multiple “S” formed tubing and fiat 
sheet... 

operator loads the tubing on table, then 
he places a flat sheet on top of the tub- 
ing. A press of the button and the T-W 
welder automatically takes over, making 
600 spot welds in each assembly . . . 


THE TAYLOR-WINFIELD CORPORATION 
WARREN, OHIO - U.S.A. 
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ee eee welds every hour (54 
assemblies) . 


Comment— Results like the above are not 
Taylor- Winfield how your production 
can be speeded with this fast, fabrica- 
ion method. 











ties, etc., require vast quantities of electrical equip 
ment, ranging from purchases of domestic appliances 
to installations of industrial machinery. The past year 
has shown a steadily upward trend in construction, 
but recent reports from the F. W. Dodge Corporation, 
fact-finding organization for the construction industry, 
are not overly optimistic for the coming year—no large 
construction volume increase is expected. This is 
largely owing to the scarcity of steel and to othe: 
material shortages, as well as to increasing costs. The 
setback, however, is expected to be mild, and is seen 
as a preventative to any unwelcome “boom” movement 

Steel continues to be the big news in the materials 
picture. Shortages are unabated, particularly in sheet 
and strip. Opinions as to the course of events during 
1948 are as varied as those expressing them. But it 
should be noted that the shortage remains acute despite 
almost full-capacity production. Scrap is a bad bottle- 
neck and if the situation is not alleviated it may nullify 
to an appreciable extent the effects of increased steel 
capacity planned by the steel mills. Exports of scrap 
and finished steel under the European aid program 
are, of course, the imponderables. 

The stringency in steel has had its effect on alumi- 
num, to which many steel users are turning. Supplies 
of the light metal have actually reached a stage where 
they can be described as “acutely” short. The worst 
pinch is being felt in sheet. Government-owned alu- 


Calendar of Meetings 


Jan. 12-16—Annual Meeting, Society of Automotive 
Engineers, Book-Cadillac Hotel, Detroit. 
Jan. 12-16—National Materials Handling Exposition, 
Public Auditorium, Cleveland. 
Jan. 21-23—National Annual Technical Conference, So- 
ciety of Plastics Engineers (Annual Meeting January 
22), Horace H. Rackham Educational Memorial, Detroit. 
Jan. 26-29—Fifth All-Industry Refrigeration and Air 
Conditioning Exposition, Refrigeration Equipment Man- 
ufacturers Association, Cleveland Public Auditorium, 
Cleveland. 
Jan. 26-30—Winter General Meeting, American Insti- 
tute of Electrical Engineers, William Penn Hotel, Pitts- 
burgh. 
Feb. 2-5—54th Annual Meeting in conjunction with the 
Heating and Ventilating Exposition, American Society 
of Heating and Ventilating Engineers, Commodore Hotel, 
New York City. 
Feb. 10-11—Annual Meeting, Pressed Metal Institute, 
Hotel Statler, Buffalo, N. Y. 
March 1-5—1948 Committee Week and Spring Meeting, 
American Society for Testing Materials, Statler Hotel, 
Washington, D. C. 
March 14-18—Winter Convention, National Electrical 
Manufacturers Association, Edgewater Beach Hotel, 
Chicago. 
March 15-19—6th Annual ASTE Industrial Exposition, 
sponsored by the American Society of Tool Engineers, 
Public Auditorium, Cleveland. 
March 15-19—l6th Annual Meeting, American Society 
of Tool Engineers, Public Auditorium, Cleveland. 
March 18-19—Fourth Annual Meeting and Magnesium 
Exhibit, The Magnesium Association, Pennsylvania Hotel. 
New York City. 
March 22-24—1948 Chicago Production Show, Chicago 
Technical Societies Council, Stevens Hotel, Chicago. 

For additional news of coming meetings 

and expositions, see under Associations 

and Societies, page 214. 
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VITROTEX Whagree Uh 


4 
witH GLASS FIBER_INSULATION 


THAT’S SOFT AS SILK/..STRONG AS STEEL 


TO WITHSTAND temperatures up to 130° C, 
Vitrotex magnet wire is insulated with 
alkali-free glass fibres. This inorganic tex- 
tile is soft and luxurious—with a tensile 
strength comparable to that of steel. The 
servings are bonded with a high grade in- 
sulating varnish, to give Vitrotex a smooth 


abrasion and moisture resistant surface. 


The excellent heat conductivity of its glass 
fibre insulation, high dielectric strength, 
resistance to moisture, acids, oils and cor- 
rosive vapors make Vitrotex the material 
3 for windings of superior quality. For fur- 
| Withstands high temperatures ther information on the complete line of 
2 High dielectric strength and insulation Anaconda Magnet Wire, write to Anaconda 
Wire and Cable Company, 25 Broadway, 


New York 4, N. Y. aa 


resistance 


3 Non-hygroscopic; Unaffected by 


moisture 


i ° ° ° ° 
* High resistance to acids, oils and cor- 


rosive vapors 


f 
«- LATADORGULAE eno eur 
) ATKRACCHAG For ENGINEERED MAGNET WIRE AND COILS 
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NATIONAL 


MOLDED PRODUCTS, 
ST. MARYS, PA. 


SELF LUBRICATING BEARINGS 
STRUCTURAL PARTS 
CAST BRONZE BUSHINGS 
AND BEARINGS 


MADE TO CLOSE TOLERANCES 


Precision ROD CUTTING 
at High Speed 


Dy 
with the New 


This newest member of the DI-ACRO 
“DIE-LESS DUPLICATING?” family 
of Machines brings you accuracy, 
speed, capacity range and ease of 


DI-ACRO 
Cate aed 
operation fully up to standards of wae 
DI-ACRO Benders, Brakes, Shears. 


Do you require precision ?—DI-ACRO “PARTS OFF” MANY 

Rod Parter holds tolerance to MATERIALS 

.001" on duplicated cuts. The ends are All hot and cold 

square, and roundness is maintai rolled reds 

Do you want speed?—The Rod Parter Stainless steel 

exceeds output of other methods with 

equal accuracy, on rods and bars up to Copper 

54". Torrington Roller bearings in- Aluminum _Bi-metals 

corporated in an exclusive multiple Many types of plastics 

leverage arrangement provide remark- Fibre Rubber Wood 

able ease of operation. 

GET ‘'DIE-LESS DUPLICATING’’ CATALOG! 

Shows parts without die expense by DI-ACRO 

Bend Brakes, Shears, Rod Parters, Notchers, Punches. 
Prencunced “DIE-ACK-RO" 


ee: ONEIL-IRWIN meG.co 


EIGHTH AVENUE e@ LAKE CITY, MINNESOTA 
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minum reserve stocks are being released to the big 
aluminum producers in order to relieve the latin. 
but even with an estimated 40,000,000 Ib to be release: 
it is felt that the aluminum shortage will contin 
well into 1948. Aluminum scrap has reacted to t 
situation and has become increasingly scarce. 

The copper market would bear watching. It is st! 
a problem to supply all of the industrial demands (a 
a matter of fact some of the pressure on aluminum 
due to the continued substitution of aluminum for co; 
per). Copper scrap is tight, and higher in price. The 
government requirements for stockpiling purposes are 
potentially very large. And Europe is a pretty hungry 
market for the badly needed red metal just as soon as 
it has the dollars to buy it. The spot market for refined 
copper is still 21%c per lb, but a possible straw in 
the wind is the futures market in New York. Here 
forward positions through November, 1948, have scored 
advances. 

Production-wise, domestic output of refined copper 
in November slipped off to 97,525 tons, against 108,277 
tons in October. Deliveries, too, were somewhat off, 
106,232 tons against 112,310. 

On the foreign trade scene, the downward streak 
in exports has been reversed in October. After show- 
ing declines for four months in a row, commercial ex- 
port hit a total of $1,197,800,000, representing a gain 
of $128,900,000 over September. Imports too were up, 
but only slightly by 2 per cent. 

The big event of the international trade front is 
the completion of 123 separate trade agreements at the 
trade and tariff negotiations recently held at Geneva, 
Switzerland. These agreements involve 23 countries 
and cover the bulk of world trade. Their implications 
for all of American industry are two-fold: (1) Mutual 
concessions of manufactured products, and (2) mutual 
concessions on raw materials. 

The actual trade decisions and agreements reached 
at Geneva are voluminous and space limitations would 
make it impossible to list them here even briefly. All 
of these changes become effective the first of this year. 


Write “Industry Highlights” Editor, ELECTRICAL 
MANUFACTURING, 1250 Avenue of the Americas, New 
York 20, for a selected tabulation of international tariff 
changes as they may affect the electrical field. 


Typical of the expected effect of tariff reductions on 
imported raw materials is the recent announcement 
by International Nickel Company of a 1%c-per-lb slash 
in the price of refined nickel. This represents a like 
cut in the import tariff as a result of the reciprocal trade 
agreement signed between the United States and 
Canada. 

Industry-sponsored shows remain, as ever, an excel- 
lent barometer of general business activity. From this 
standpoint, the outlook for 1948 is very bright. A 
recently issued compilation lists a total of 718 trade 
shows and exhibits for the first eight months of the 
year, as compared with a similar listing of 468 for the 
same period in 1947. 

Government patent legislation and the government's 
place in industrial research were related subjects that 
were featured at the recent 52nd.Annual Congress of 
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«high octane 
gasoline 
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--- electric 
household appliances 


partners 


Drafting, Reproduction, 
Surveying Equipment 
and Materials. 
Slide Rules, 
Measuring Tapes. 
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®@ Creative men...engineers and engineering draftsmen...plan and build things 
to last. By the same token they look for instruments and equipment that will last. 
The tracing paper they draw on must be permanent. Their drawings must serve 


as lasting records. They may even have to use these same drawings years later 


to make new reproductions. 
For 80 years there has been a lasting partnership between Keuffel & Esser Co. 
equipment and materials and the engineers and draftsmen of America. This 


partnership has been so general, that there is scarcely an engineering or construc- 


tion project but what K & E products have played their part in it. 
One of these products is ALBANENE* Tracing Paper. Its 100% pure white rag 


fibers are stabilized and transparentized 

° e with Albanite, a K & E synthetic solid. 
in creafti ng ALBANENE is permanent. Free from oils, 
it cannot “bleed” nor lose its transparency 

with time. For complete details, write to your nearest K & E distributor or to 


Keuffel & Esser Co., Hoboken, N. J. 
*Reg. U. S. Pat. Off. 





PWC CORDS AND 


CABLES DELIVER THE JUICE 


PWC flexible cords and cables stand up to punishment 


like no old-fashioned cord you’ve ever used, like no other | 


cord you can buy. 


For PWC flexible cords — ST, SJT, SVT and POT — are | 


insulated and sheathed with PWC plastic, the last word in | ures: Cellulose molding and extrusion materials, 5,104,- 


manufacturer of plastic insulated wire and cable, non-aging, | S01 Ib against 4,152,506 Ib in September (revised ) 


non-combustible PWC flexible cords shrug off moisture, | Phenolics (laminating) 3,477,013 lb against 3,351,733 


abrasion, oil, grease, acids and alkalis. They won’t crack, lb (revised). 


| 441 Ib against 17,408,459. 


modern insulation. Made by the world’s leading exclusive 


fray or rot. Just try to kink them! 


Leading manufacturers of electrical tools, major and small 
appliances, conveyors and other electrical products have 
standardized on PWC cords for original equipment. They 
are available on reels or as cord sets with molded-on plugs, 
receptacles or grommets, either standard or special. 


Experience shows that PWC cords and cord sets more than 
pay their way in freedom from maintenance costs and 
replacements over long, hard service. 


You'll get outstanding performance in every PWC product 
you buy — from building wire, apparatus wire, or power 
cable to special purpose wires and cables. 


Let us quote you prices and delivery dates today. 


RADIO HOOK-UP WIRE 
so°C. APPLIANCE & SWITCHBOARD WIRE 
MACHINE TOOL WIRE 


SUPER-FLEXIBLE APPARATUS WIRE 


eNMDOr er ne eed 


HEAVY DUTY FLEXIBLE CORDS 


CONTROL CABLES 


MINIATURE HEARING-AID CORD 


CORD SETS 


PLASTIC WIRE & CABLE CORP. 
405 East Main Street, Jewett City, Connecticut 


| New York City. 


| schedule on polyethylene. 





the National Association of Manufacturers, held in 
-\ complete afternoon session was 
devoted to a discussion on various aspects of these 
problems. Robert E. Wilson, chairman of the board. 


| Standard Oil Company (Indiana) emphasized indus- 


try’s basic responsibility toward basic research. 
“Whether or not Congress passes a National Science 
Foundation Bill, industry must recognize an increasing 
responsibility to support basic research in our univer 
sities,” he declared. 

“This must be done,” he continued, “in order to build 
up the background of fundamental information neces- 
sary for continued progress in applied research and to 
keep the government from building up a virtual mo 
nopoly.” 

Production Rates Up 


Here are some highlights in recently published pro 
duction figures : 

Plastics. October shipments are generally up from 
September. Bureau of Census gives the following fig- 


Phenolics (molding materials) 17,886,- 
Polystyrenes registered a 
notable increase, shooting up to 10,930,918 Ih from 
8,381,059 Ib. 

Prices of plastics materials have held pretty steady. 
but two leading producers have slashed their price- 
In a period of generally ad- 
vancing costs on most industrial materials, this step 
is taken as a demonstration of the plastics manu- 
facturers’ intention to reduce their prices whenever 
lowered production costs make this course feasible. 

Domestic Washing Machines. The American 
Washer and Ironer Manufacturers’ Association reports 
record-breaking sales in October. Sales of standard- 
size washers hit 394,649 units, an increase of 11.5 per 
cent over 354,094 sold in September. Portable wash- 
ers (capacity 3 lb, dry weight) accounted for an addi- 
tional 44,512 units. Ironer sales in October totaled 
58,722 units, compared to 53,277 in the previous month. 

All-time records in the output of washers are being 
set, it is pointed out, despite the extreme difficulties in 
obtaining steel for tubs. As a result, many manufac- 
turers have turned to aluminum. One manufacturer, 
it is reported, has bought a million pounds of salvage 
aluminum aircraft propellers to assure a continuing 
supply. 

Vacuum Cleaners. Here, too, sales reached an all- 
time level, with 359,040 units reported sold in October. 
up by 9.3 per cent over the 328,630 sold in September. 
The sales for the first 10 months of 1947 aggregated 
3,079,332 units or 34.5 per cent higher than the total 
of 2,289,441 for all of 1946. 

Oil Burners. Factory sales in September reached 


127,591 units (Bureau of Census) up by 4 per cent 
| from the 122,644 shipped in August and representing 
| an all-time peak. The Bureau of Census also reports 
| sales of 10,208 mechanical stokers, an increase of 8 
| per cent over 9,439 in August. 


Machine Tools. Substantial increase is shown in the 


| October shipments reported by the National Machine 


Tool Builders’ Association. Shipments totaled $24.- 
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A HEAT AND CONTROL 
ENGINEERING SERVICE 


How THERM-A-NEERING Helped a Hot-Plate Manufacturer 


ee ee ae Lower manufacturing costs and improved product performance 
en er ee were gained by an eastern hot-plate manufacturer through the 
ve Naa aid of THERM-A-NEERING. 

In the panel is a diagram of the old, complicated system tha’ 
had three big disadvantages: (1) expensive to wire; (2) double 
burner element required; (3) only 3 choices of heat. 

THERM-A-NEERING worked out the application of the Uni- 
Therm, one of a variety of standard Westinghouse thermostats. 
Substituting it for the 3-heat switch not only eliminated the dis- 
advantages, but added new features: 

Low Cost—although price of Uni-Therm approxi- 
mated that of a 3-heat switch, the former saved 
labor, wire, switch and element costs by eliminat- 
ing complicated wiring and one burner element. 
Sensitive — instant response to the most minute 
adjustment without complicated linkage or wiring. 
Permanent—once installed and adjusted, no 
further servicing is necessary. 

Simple — no articulated parts to get out of adjust- 
ment. Single bolt or stud mounting. 

Small — fits compactly in small places. 

Stepless — unlimited heat settings instead of 
limited, 3-heat restriction. 


Westinghouse THERM-A-NEERING is ready now to help 
solve your own heat and control problems. Write for B-3344. 
Address Westinghouse Electric Corporation, Department M-1, 
Meadville, Pa. On your company letterhead, please. J-10323 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


HEATERS AND CONTROLS 
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Time 


Series 
No. 1500 
Timer 


New 
Compact 


Low Cost 


20 amps. 115 v. 
10 amps. 230 v. 


A completely new unit for built-in applica- 
tions. Reliable, spring powered clock move- 
ment, with standard lever escapement. Silver 
contact switch. Panel mount. Simple operation. 


WALSER AUTOMATIC Ti MER CORP. 


GRAYBAR BUILDING ° NEW YORK 17, N.Y. 


ely ied 1 +3ae tetas tre Vi 
Pde a Not cesar 


P-2406-CCT 
Plug —- with cable 
clamp in top. 


$-2406-SB 
Socket with shallow 
‘ bracket for flush 
PAS mounting. 


HOWARD B. JONES DIVISION 


Cinch Mfg. Corp 


2460 W. GEORGE ST CHICAGO 18, ILL 
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513,104 (preliminary figures) as against $19,833,294 
in September, Estimated industry-wide total ship- 
ments were $27,545,000, against $22,285,000. Back- 
log of orders, however, dipped to $113,674,009 from 


| $118,109,224 in the previous month. 





Gearing. The American Gear Manufacturers Asso- 
ciation index for October stands at 456 against 450 in 
September, an increase of 1.33 per cent in volume of 
sales. (Turbine or propulsion gearing are not in- 
cluded.) 

Radio Receivers. Records were broken in October, 
when 2,002,303 sets rolled off the production lines. 
This topped September by 663,323 units and brought 
the total for the first 10 months of 1947 to 14,364,218. 
Some 20,343,796 radio receiving tubes were sold in 
October, an increase of 3,958,249 over September sales, 
and bringing the total for the first 10 months of the 
year to 165,884,528. (Source: Radio Manufacturers 
Association member-companies. ) 

Motors. Third-quarter sales billed of all types of 
fractional-horsepower motors as reported by the Na- 
tional Electrical Manufacturers Association (mem- 
ber-companies only) aggregate in value $45,683,131, 
off by $3,005,736 from the second-quarter figures of 
$48,688,867. NEMA figures for sales billed for all 
types of motors and generators in the third quarter 
totaled $90,400,772, as against $95,325,830 in the sec- 
ond quarter. The total for the first nine months of 
the year was $267,608,373. 

Buyers of fractional-horsepower motors were gen- 
erally of the opinion that the supply situation has turned 
for the better. There is apparently less urgency for 
immediate delivery and buyers find it possible to ex- 
tend shipment periods on their orders. The shortage 
of sheet steel for refrigerators and other motor-using 
appliances has had its effect on slowing down the im- 
mediate needs for small motors in many instances. 

Household Electric Refrigerators. NEMA reports 
sales billed in October (member-companies) at a total 
of 314,078 units, compared with 290,082 units in Sep- 
tember. Total sales billed for the first 10 months of 
1947 were 2,572,952 units. Sales of small electrical 
appliances have on the average held their own. 





COMPANY BRIEFS 





The Capacitron Co., Inc., Chicago, has been purchased 
by the Jefferson Electric Co., Bellwood, Ill., thus adding a 
line of various types of capacitors to the latter company’s line 
of transformers, ballasts and fuses. The present plant of the 
Capacitron Co. will be maintained and expansion provided as 
needed. 


Westinghouse Electric Corp. has announced nine new 
electric home heaters for national distribution. Eight are 240- 
volt units and one is a 120-volt model. All are in production 


| in the Westinghouse plant at Emeryville, Cal. Plans call for 


the enlargement of production facilities and staff at Emeryville. 
to meet requirements. 


Rogan Brothers, compression molders and branders of plas 
tics, have moved from 2001 South Michigan Ave., to new, large’ 


| quarters at 2500 W. Irving Park Blvd., Chicago 18. 


| 
| 


Bodine Electric Co., Chicago, has announced that a coin- 
pletely new plant has just been put into operation at 2264 W st 
Ohio St., also Chicago. This plant constitutes an addition to 
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made to sell 
with chromel 


*the original nickel-chromium 


heating element wire 


RN 


Durable CHROMEL resistor wire .. . basic element 

of electrical heating. A smooth wire . . . bright, 

shiny, free of slivers, nice to handle. A good wire... 
dependable, long-lasting . . . with uniform resistance, 
right temper and even stretch in coiled form. Our 
Catalog-M1 tells the complete technical 

story ... want a copy? 


HOSKINS MANUFACTURING COMPANY 


4445 LAWTON AVE, e DETROIT 8, MICHIGAN 
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previous manufacturing facilities, and was constructed to stand- 
ardize on the company’s fractional-horsepower motor Type U, 
designed specially for a wide range of standard uses. Th: 
new plant features many new manufacturing improvements 
planned for continuous mass production. 






Purchase of a plant at 34 E. Logan St., Philadelphia, has 


been announced by Leeds & Northrup Co., manufacturers of 
electrical measuring instruments. The newly acquired property 
43 J DB) 4 E BD) eo é J +4 Ws will add approximately 11,000 sq ft of floor space to the 288,886 


sq ft now in use at the company’s plant on Stenton Ave., also 
Philadelphia. 













Sperry Products, Inc., will move its manufacturing plant 
and general offices from Hoboken, N. J., to Danbury, Conn.. 
during the summer of 1948. A 20-acre site has been acquired 
and construction of a monitor-type manufacturing building and 
a three-story office building will begin immediately. Present 
branch offices in Chicago and St. Louis, Mo., will be maintained 















Aircraft Screw Products Co., Inc., Long Island City, 
N. Y., has changed its name to Heli-Coil Corp. This change 
was made because the firm’s products are now used in so many 
applications outside the aircraft industry that the former name 
no longer described this company’s activities. It was also 
believed that the company name should be more closely tied 
up with the name of its principal product, Heli-Coil screw 
thread inserts. 













Automatic Switch Co. has moved from New York City 
to larger quarters at 391 Lakeside Ave., Orange, N. J. 










A new firm, the International Rectifier Corp., has been 
formed to do research on and manufacture colorimetric equip- 
ment, photoelectric cells and selenium rectifiers. It will be lo- 
cated at 6809 Victoria Ave., Los Angeles, 43. 













i 1/20 to 7 1/2 EP: The merger of two prominent manufacturers of electrical 
.08 to 450 R.P.M. switchgear equipment has taken place through the acquisition 
of the Railway and Industrial Engineering Co., Greensburg, 
| Pa., by the I-T-E Circuit Breaker Co., Philadelphia. Opera- 
tions of both companies will continue as heretofore. W. M 
Scott, Jr., president of I-T-E, will serve as president of R. & 
I. E. B. W. Kerr, who has headed R. & I. E. for 37 years, 
will become board chairman of R. & I. E., and chairman of 


the executive committee of the board of I-T-E. 
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For SLOW Speed 
DRIVES 


JANETTE is one of the few none 
Reducer Manufacturers who build their 
own Gears, Gear Boxes and Motors 
especially designed for Speed Reducers. 


During the 37 Years that pth 
Geared Electrical Machinery se 
been manufactured, skimping has 
never been permitted in any of their 
products. This policy has resulted - 
establishing for Janette a world on 
reputation as a manufacturer of the 


highest quality machinery. 
Where DEPENDABILITY is a 


ify 
MUST, you can safely spec 
JANETTE Speed Reducers. 



















Electran Manufacturing Co. has moved from Chicago to 
103 East South Central Ave., Tuscola, III. 







Ownership and management has been changed at Airadio 
Inc., Stamford, Conn. J. B. Cobrain, former president of 
Airadio, has sold his interest in the company to Jay Sullivan 
and associates. Mr. Sullivan, former vice-president and general 
manager, now assumes the posts of president and treasurer of 
the company. 
























Reliance Electric & Engineering Co. recently held open 
house at its newly completed plant at Ashtabula, Ohio. 









Triton Manufacturing Co., Inc., East Haddam, Conn., has 
organized a new centrifugal casting division. This division is 
now producing cast aluminum rotors and end bells for squirrel 
cage induction motors to % hp. 




















Ward Leonard Electric Co., Mount Vernon, N. Y., has 
established a New England office located at 37 Webster St., 
Hartford 6, Conn. C. F. Shea is district manager. 









Allen B. Du Mont Laboratories, Inc., Passaic and Clifton, 
N. J., has announced another expansion. An addition has been 
made to the company’s tube plant in Passaic for the purpose of 
increasing production capacity of the 12-in. television tube. 






Wiedemann Machine Co. is now located at its new office 
and plant at 4272 Wissahickon Ave., Philadelphia, 32. 










Janette 
556 W. Monroe St. 1 STS Ve 70) 6, IL. 





A million dollar plant for the Boston Corrugated Box 
Division of the Robert Gair Co., New York City, has been 
completed. This new plant, which has a total manufacturing 
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the finest ELECTRICAL CONNECTORS 
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AND THE SECRET IS SCI aed FLEX! 


Bendix-Scintilla* Electrical Connectors are precision-built to 
render peak efficiency day-in and day-out even under difficult 
operating conditions. The use of Scinflex—a new Bendix- 
Scintilla dielectric material of outstanding stability— makes 
them vibration-proof, moisture-proof, pressure-tight, and 
increases flashover and creepage distances. Under extremes of 
temperature, from —67°-F. to +300° F., performance is remark- 
able. Dielectric strength is never less than 300 volts per mil. 
The contacts, made of the finest materials, carry maximum 
currents with the lowest voltage drop known to the industry. 
The simplicity and soundness of design is demonstrated by 
the fact that Bendix-Scintilla Connectors have fewer parts than 
any other connector on the market—an exclusive feature that 
means lower maintenance cost and better performance. 

*REG. U.S. PAT. OFF. 


Write our Sales Department for detailed information. 
e Moisture-proof, Pressure-tight e Radio Quiet e Single-piece Inserts 


e Vibration-proof e Light Weight e High Arc Resistance e 
Easy Assembly and Disassembly e Less parts than any other Connector 


Available in all Standard A.N. Contact Configurations 


==) 
SCINTILLA 


area of approximately 150,000 sq ft, is located at 170 Fawcett 
St., Cambridge 38, Mass. 


Jack & Heintz Precision Industries, Inc., Cleveland, h 
announced that it has exceeded the 500,000 monthly mark 
ball bearing production during October. Its previous high w:s 
423,927 established in August. 


Automatic Temperature Control Co., Inc. has conso! 
dated its three plants into one unit located at 5212 Pulaski 
Ave., Philadelphia 44. 


The Consulting Radio Engineering Co. has been estab 
lished by Norman E. Wunderlich. Mr. Wunderlich was for- 
merly executive sales director of the radio division of Fed- 
eral Telephone and Radio Corp. His headquarters will be 
at 1337 Fargo Ave., Chicago. 


Roto Bag Machine Corp. has acquired the assets of the 
Kono-Mead Equipment Corp. The former company will 
be located at 310 East 22 St.,. New York 10. 


ASSOCIATIONS AND SOCIETIES 


Edison Medal to Dr. Joseph Slepian 

3 ; The Edison Medal for 1947 
has been awarded by the 
American Institute of Elec- 
trical Engineers, sponsors of 
the award, to Dr. Joseph 
Slepian, associate director of 
the Westinghouse Research 
Laboratories. 

Dr. Slepian is the 37th Win- 
ner of the medal and has been 
selected for this honor “for 
his practical and theoretical 
contributions to power sys- 
tems through circuit analysis, 
arc control, and current in- 
terruption.” He will receive 
the medal on January 28 dur- 
ing the winter convention of 
the AIEE in Pittsburgh. 

Dr. Slepian’s career has been studded by many outstanding 
achievements for which he has received international recog- 
nition. Among his honors was the award of the John Scott 
Medal in 1932 and of the Lamme Medal, awarded annually by 
the AIEE for outstanding achievement in the development of 
electrical apparatus and machinery, in 1943. 


Dr. Joseph Slepian 


Relay Manufacturers to 
Meet in Chicago 

First annual meeting of the National Association of Rela) 
Manufacturers has been scheduled for January 16 and 17 at 
the Graemere Hotel, Chicago. 

According to President Ralph T. Brengle, substantial prog- 
ress has been made in the association’s program to standardiz« 
specifications and nomenclature in the ratings of electrical 
relays. A report on this program is scheduled for the meeting. 
An invitation has been extended to all electrical relay and 
switching equipment manufacturers to be represented—whether 
or not they are members of the association. 

The association was formed eight months ago in Chicago and 
the membership now includes more than 25 relay manufacturers 


Copper Research Group Elects Goss 


William M. Goss, vice-president of Scovill Manufacturing 
Co., Waterbury, Conn., has been elected president of the Cop- 
per & Brass Research Association at the 26th Annual Meeting 
held on December 2 at the Hotel Biltmore, New York City. 

Other officers elected were: Vice-presidents—H. W. Stein- 
kraus, president of Bridgeport Brass Co., Bridgeport, Conn. ; 
S. H. Perry, general sales manager of Chase Brass & Copper 
Co., Inc., Waterbury, Conn.; G. D. Stearns, president of The 
Bridgeport Rolling Mills Co., Bridgeport, Conn.; A. C. 
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“From a dead cold start, our Dee Tee Cleaner 
reaches a temperature peak of 500°F. in a matter 
of seconds—and that’s only half of our insulation 


meets all of our requirements as well as BH 
Extra Flexible Double Braided Fiberglas Sleeving. 
It withstands heat and rough handling without 


problem. The insulation we need must bend 
without splitting or cracking and resist vibration 
and wear.” 


So said Circo Products Co. when they came to 
Bentley, Harris with the design for a differential 
and transmission cleaner. Here is their most re- 


deterioration. Its remarkable flexibility speeds 
assembly.” 


BH Fiberglas Sleeving can be subjected to grease 
and moisture without any deteriorating effect. Un- 
affected by harmful gases. Cuts clean, will not 

y. Heat resistant to 1200°F. Try BH Fiberglas 


cent report to us: 


_£y ving in your own plant—in your own product. 


“Never before have we found an insulags 


Bentley, Harris Mfg. Co., Dept. M-18, Conshohocken, Pa. 
I am interested in BH Non-Fraying Fiberglas Sleeving for Send samples, pamphlet and prices 


(product) 
on other BH Products as follows: 


Operating at temperatures of °F, at volts. Send samples so I can see for myself how 
BH Non-Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent. (1) Cotton-base Sleeving and Tubing 


(J Ben-Har Special Treated Fiberglas 


N—- Tubing 


COMPANY 
ADDRESS 
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A PREFERRED DELIVERY SCHEDULE TO A 
LIMITED NUMBER OF LARGE USERS OF 


SMALL TRANSFORMERS 


[f you use large production quantities of 
small transformers (50,000 or more per 
year), here is your opportunity to work out a 
unique, cost-saving arrangement with STACO. 
Under our new policy, we are reserving a part 
of our small transformer production to the re- 
quirements of a limited number of customers. 
If you are interested in a fast, reliable delivery, 
at a lower unit cost, of any type of small trans- 
former, built to your specifications, phone us 
collect for details. 


STANDARD ELECTRICAL PRODUCTS CO, 


401 Linden Avenue . Dayton 3, Ohio 
Tel. MAdison 7385 


STACO 


4 iB a 


4 


PEON 
AO 


Ch CUE 


( LETT | 


e And to these values, inherent in every fine 
poreelain insulator, Universal adds the experience 
and know-how which translate engineers blue 
prints into production runs of sturdy, long-lived, 
high quality insulators. Whether your designs are 
as intricate as the block shown above or as simple 
as a wiring knob, Universal engineers and crafts- 
men will be glad to assist you in developing your 
insulator requirements. 


ue UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 





Wheeler, vice-president of The Seymour Manufacturing Co., 
Seymour, Conn. F. L. Riggin, president of Mueller Brass Co., 
Port Huron, Mich., was named treasurer; T. E. Veltfort, man- 
ager; and Bertram B. Caddle, secretary. 

The 1948 Spring Meeting of the association will be held at 
The Homestead, Hot Springs, Va., next May. 


AIEE Sets 1948 Meetings 


The American Institute of Electrical Engineers will hold the 
following general meetings this year: Winter General Meeting. 
Pittsburgh, Pa., January 26-30; Summer General Meeting, 
Mexico City, Mex., June 21-25; Pacific General Meeting, Spo- 
kane, Wash., August 24-27; and Midwest General Meeting, 
Milwaukee, Wis., October 18-22. 


IRE Honors Horle 


The Medal of Honor of the Institute of Radio Engineers for 
1948 was awarded to L. C. F. Horle for “his contributions to 
the radio industry in standardization work, both in peace and 
war, particularly in the field of electron tubes, and for his 
guidance of a multiplicity of technical committees into effective 
action.” Mr. Horle is well known as a consultant specializing 
in industrial standardization in the communications field. He is 
chief engineer of the Radio Manufacturers Association, in charge 
of the RMA Data Bureau, New York City. He was elected to 
Fellow grade in 1925 and in 1940 he was president of the 
institute. 


L. C. F. Horle S. W. Seeley 


The Morris Liebmann Memorial Prize for this year has been 
awarded to S. W. Seeley, director of the RCA Industry Service 
Laboratories in New York City. The award was given to him 
for “his development of ingenious circuits related to frequency 
modulation.” Mr. Seeley is a Fellow of the IRE. 

These awards as well as other IRE awards and elections to 
the grade of Fellow will be officially confirmed at the TRE 
Convention in New York on March 24 


Plan 1949 Lighting Exposition 


Some 8500 persons attended the 2nd International Lighting 
Exposition recently held at the Stevens Hotel in Chicago 
November 3 to 7 sponsored by the Industrial and Commercial 
Lighting Equipment Section of the National Electrical Manu 
facturers Association. As a result of the interest shown in 
this exposition, a 3rd International Lighting Exposition and 
Conference is being planned for the Spring of 1949, also at the 
Stevens Hotel. 


Engineering Societies Sponsor Graduate Course 


Sponsored by The Engineers’ Council for Professional De- 
velopment, a series of courses, lectures and consultations 1s 
planned for graduate engineers in key cities throughout the 
nation. Practicing members of the profession will staff these 
courses. This plan was recently announced at the annual busi- 
ness meeting of the Council of The American Society of 
Mechanical Engineers at the opening of the society’s five-day 
annual: meeting in. Atlantic City’ December 1. 

Pilot operation of the so-called “university” is already under 
way in Detroit, and several other cities are initiating similar 
programs. In commending the new development in engineering 
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INSIST 


ON PERMANENTLY INSULATED 
ROCKBESTOS WIRES AND CABLES | ‘icin %=* 


Your customers may take wire performance for granted in your 
product—but you can’t. Apart from the black eye wire failures can 
give an otherwise good brand name, today’s sky-high servicing and (imp 
replacement costs can put a heavy overload on operating expenses. 

Profit margins go up and servicing costs go down when Rockbestos 


; Range 
nces, ts, > 
For Appl able Rheor po atory 


10S 
OCKBES a 
: gnated felted asbest 
regna 


wires, cables and cords go in! If your product generates heat or is 
used in high ambient temperatures that shorten the life of the wiring, 
remember that asbestos insulated Rockbestos wires and cables will 
operate continuously at high rated temperatures. They won’t dry out, 
become brittle, crack or flow. They won’t deteriorate when exposed 
to grease, oil or corrosive fumes. They will provide longer life and 
greater current capacity through high heat resistance. 

Whether your product is large or small—sold to consumers or 


industry—there’s a permanently insulated Rockbestos wire, cable or \ 
. yards, * 
witehb' . 


cord that will improve performance and increase profits. For recom- For 5 Leads, Resis 


° ° . . ° ° ° tor 

mendations or engineering assistance write to the nearest district Mo 

office or: 
From these three basic Rockbestos constructions 


ROCKBESTOS PRODUCTS CORPORATION 125 different permanently insulated wires, 


cables and cords have been developed to give 
843 NICOLL ST., NEW HAVEN 4, CONN. better and longer service under severe or unusual 


operating conditions. 
NEW YORK BUFFALO CLEVELAND PITTSBURGH DETROIT 


CHICAGO ST. LOUIS LOS ANGELES OAKLAND 


ROCKBESTOS @& nurseries 
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A Justly Famous 


Resistor. . 
BLUE RIBBON 





Tio: OUTSTANDING MODEL—designed by us in 
1939—was the first flap or strip resistor in the 
field—and it still leads. 

Its remarkable performance offers you far more 
than just higher wattage ratings for unit space 
required. Other advantages—compared with 
tubular units of equal ratings include (1) a very 
substantial reduction in depth behind mount- 
ing surface; (2) ease and economy of mounting, 
either singly or in stacks; (3) lower inductance; 
(4) light weight; (5) resistor and mounting an 
integral unit; (6) cannot loosen or rotate. 

Standard sizes are available from 30 to 75 
watts; resistance range from .10 to 70,000 ohms. 

Blue Ribbon resistors may be had with inter- 
mediate taps, non-inductive winding, non-stand- 
ard lengths and ratings. 

Hardwick, Hindle resistors and rheostats offer 
many exclusive advantages. We ask you to give 
our engineers an opportunity to discuss your 
specific requirements. 


HARDWICK, HINDLE, Inc. 


Rheostats and Resistors 
Subsidiary of 


The National Lock Washer Company 
NEWARK 5,N. J. Established 1886 U.S. A. 
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education, Eugene W. O’Brien, of Atlanta, Ga., president of the 
ASME, said: “This plan has been devised, not as a criticism of 
present engineering schools, but as a new aid to the engineer 
just out of college and starting his professional practice.” 


Bryant Heads Machine Tool Builders’ 


At the recent Fall Meeting of the National Machine Too! 
Builders’ Association at Hot Springs, Va. Alexander G 
Bryant, vice-president of Cleereman Machine Tool Co., Chicago, 
and Green Bay, Wis., and president of the Bryant Machinery 
& Engineering Co., Chicago, was elected president. Other 
officers elected were as follows: Lloyd D. McDonald, vice- 
president, Warner & Swasey Co., Cleveland, first vice-president ; 
David Ayr, president, Hendy Machine Co., Torrington, Conn., 
second vice-president; Louis Polk, president, Sheffield Corp. 
Dayton, Ohio, treasurer; Frida F. Selbert, secretary; and Tell 
Berna, general manager. 


Chicago Technical Conference Set 


The 51 scientific, engineering, and technological societies 


| affiliated with the Chicago Technical Societies Council are 


planning a Technical Conference during March 22-24, inclusive, 
at the Stevens Hotel. This will be held in conjunction with 
the annual Chicago Production Show. A registration of some 
10,000 is anticipated. 


ASTM Schedules 1948 Meeting 


This year’s annual meeting of the American Society for Test- 
ing Materials has been set for the week beginning June 21 at 
the Book-Cadillac Hotel, Detroit. Concurrently, the Eighth 
Exhibit of Testing Apparatus and Related Equipment will be 
in progress. 

The 1948 Committee Week, during which a large number 
of the society’s technical committees are to convene, is to be 
in Washington, D. C., throughout the week of March 1, with 
headquarters at the Statler. 


SPE Annual Meeting in Detroit 


The National Annual Technical Conference of the Society 
of Plastics Engineers, Inc. will be held at the Horace H. Rack- 
ham Educational Memorial, Detroit, from January 21-23. The 
annual meeting will be held at the same place on January 22. A 
broad range of technical subjects in the plastics field will be 
covered at the conference. 

The recent report of SPE National President Thomas E. 
Orr underscores the steady growth of the society. The number 
of local sections has grown from 14 to 24 during the past year 


Tool Engineers Plan Exposition 


Announcement has been made by the American Society of 
Tool Engineers that the Sixth Annual ASTE Industrial Ex- 
position will be held in Cleveland’s Public Auditorium, March 
15-19. The exposition will be held at the same time as the 
society’s 16th Annual Meeting. 

Tentative program for the exposition includes plant tours 
in the Cleveland area and a full schedule of important tech- 
nical sessions. 


Dreyfuss Heads Industrial Designers 


Henry Dreyfuss has been elected president of the Society 
of Industrial Designers for this year at the society’s recently 
held annual business meeting in New York City. Harold Van 
Doren was elected as vice-president, Egmont Arens as sec- 
retary, and Ray Patten as treasurer. 


Battery Manufacturers Elect 


C. E. Murray of The Willard Storage Battery Co., Cleve- 
land, was elected president for the third time of the Association 
of American Battery Manufacturers at the recent annual ses- 
sion held in Chicago. Other officers elected were: Lester 
Perrine, Perrine Quality Products Co., Waltham, Mass., first 
vice-president; J. A. Minch, Auto-Lite Battery Corp., Toledo, 
Ohio, second vice-president; A. H. Daggett, National Battery 
Co., Depew, N. Y., secretary; and L. A. Doughty, Carlile and 
Doughty, Inc., Conshohocken, Pa. 
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DIEFLEX 


Put your electrical products together faster with this 
varnished tubing that’s easy to handle in close quarters 
. » . easy to push around corners . . . easy to thread because 
it stays round and has a smooth inside bore. 


Dieflex varnished tubing and sleeving has repeatedly 
shown its ability to cut assembly time and lower costs. 
High dielectric strength and clean-cut, non-fraying ends 
are plus values that make it acceptable for the most 
critical applications. 


Dieflex tubings and sleevings are made in all VTA and 
ASTM grades. Shipment from stock. Call your nearest 
representative for detailed information. 


INSULATION 


MANUFACTURERS CORPORATION 


*CHICAGO 6 @ 565 W. Washington Bivd. 


MILWAUKEE 2 *CLEVELAND 14 

312 E. Wisconsin Ave LPeRET 
ECTRic 

nya teh ae & aa apse. iene 


DAYTON 2 
PERROTT) 
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11341 Woodward Ave ~r it 


*Local Stocks Available 
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DIEFLEX PRODUCTS LIST 


MADE WITH BRAIDED COTTON SLEEVING BASE—VTA 
Grade A-1 Magneto Grade Varnished Tubings — VTA 
Grade B-1 Standard Grade Varnished Tubings —VTA 
Grades C-1 and C-2 Heavily Coated Saturated Sleev- 
ings—VTA Grade C-3 Lightly Coated Saturated Sieev- 
ings—Heavy Wall Varnished Tubings and Saturated 
Sleevings. 

MADE WITH BRAIDED GLASS SLEEVING BASE—VTA 
Grade A-1 Magneto Grade Varnished Fiberglas Tub- 
ings—VTA Grade C-1 Extra Heavily Saturated Fiber- 
glias Sleevings—VTA Grade C-2 Heavily Saturated 
Fiberglas Sleevings— VTA Grade C-3 Lightly Saturated 
Fiberglas Sleevings—Silicone-Treated Fiberglas Var- 
nished Tubings and Saturated Sleevings. 





IMC Representatives 
PEORIA 5—101 Heinz Court © MINNEAPOLIS 3—1208 Harmon Place 
Authorized Distributors 
INSULATION and WIRES INCORPORATED 


St. Lovis 3,Mo. ¢ Atlanta,Ga. e¢ Boston 20, Mass. 
Detroit 2, Mich. © Houston 2, Tex. @ New York 7,N.Y. 


TRI-STATE SUPPLY CORPORATIONS 
Los Angeles 13, Cal. © San Francisco 7, Cal. © Seattle 4, Wash. 
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Magnetic contactors, re- 
mote control, and auto- 
matic time switches, re- 
set, interval, and process 
timers, program clocks. 
Control equipment for 
special jobs. 

WRITE FOR CATALOG 


ZENITH ELECTRIC CO. 
152 West Walton Se. 
Chicago 10, Illinois 








STAINLESS STEEL 
FASTENING DEVICES 


[in STOCK | 


We Stock 


Cap Screws 


Machine 
Screws 


ni Ny 
A tae 


a IVE 33 


Wood Screws 


Taper Pins 


atts abas ul: bs 


aba oes 
° 
Cotter Pins 
° 


Wing Nut 


Etc 


Prompt Delivery 
of both Specials 
and Standard Items 


When you need non-corrosive fastening 
devices, write or phone Allmetal first. 
Chances are we have them IN STOCK 
ready for shipment. Let us estimate on 
your requirements. For illustrated liter- 
ature, write today to Department X. 


Pte 


@ Ta 


ALLMETAL SCREW PRODUCTS CO., Inc. 


33 Greene Street, New York 13, N. Y. 





MeN in | 
INDUSTRY 


The Bullard Co., Bridgeport, Conn., has appointed Louis 
J. Baudis as chief engineer and Robert W. Waring as as 
sistant chief engineer. Mr. Baudis has been with the company 
since 1935 and has served as development engineer and assistant 
to the vice-president in charge of manufacturing. Mr. Waring 
was formerly chief engineer of a division of the Bridgeport 
Brass Co. and material and process engineer of the Sperry 
Gyroscope Co. 





Paul H. Merriman has joined the staff of the D. M. Stew 
ard Manufacturing Co., Chattanooga, Tenn., as an electronics 
development engineer. Mr. Merriman has been identified with 
the electrical and electronics fields for the past 15 years, prima 
rily in the aircraft industry, and until recently was head of 
the electrical section of the engineering laboratories of the 
Glenn L. Martin Co. He is a member of the American Insti- 
tute of Electrical Engineers, the Institute of Radio Engineers. 
and other professional societies. 





Paul H. Merriman 


K. K. Cooper 


K. K. Cooper has been appointed assistant designing engi- 
neer of General Electric Co.’s commercial refrigeration machine 
division and J. B. Settle has been made section engineer in 
charge of sealed type compressors and condensing units. The ap 
pointment of these two men is part of a program to expand the 
scope of the refrigeration machine division to meet an increased 
volume of production and development projects. Both men will 
be located at the Fort Wayne, Ind., plant of the G-E Air Con 
ditioning Department. Mr. Cooper has been with the company 
since 1930 and Mr. Settle since 1941. 


Captain L. B. Blaylock, U. S. Navy (retired) has joine: 
the Federal Telephone and Radio Corp., Clifton, N. J., as 
director of its Radio Division. Captain Blaylock has had 27 
years of Navy communications and radio design assignments 
At one time he was in charge of the Research and Design 
Section Radio Division, Bureau of Ships, Washington, D. C. 


George W. Little, chief of research and electronic devel 
opment, has been elected vice-president of the Maico Co., Inc., 
Minneapolis, Minn. He has been with the company for two 
years and was formerly superintendent of instrumentation at 
the Chrysler Corp. 


' W. E. Hammond, formerly chief of the Engineering, Scien 
tific and Electrical Branch, Design Division, of the U. S. Mari 
time Commission, has joined the Air Preheater Corp., New 
York City. He will be located at the Wellsville, N. Y., plant 


Dorman D. Israel, formerly vice-president in charge o! 
engineering and production, has been elected executive vice 


| president of the Emerson Radio and Phonograph Corp., New 
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Here’s news to every user of 
direct process and blueprint equipment— 


Kodag raph Autopositive Paper— 


THE BIG 
NEW PLUS 


in engineering drawing 


reproduction 


Brings the advantages of 
photography to direct process 
and blueprinting machines 


A unique photographic paper that prints 
direct to positive—without the negative 
step — Kodagraph Autopositive Paper 
enables a reproduction department to 
get photographic results with 
direct process and blueprinting 
machines; to make photographic 
tracings with the richest black—the 
clearest, cleanest white you ever saw 
... to restore “unprintable” tracings 
. . . to reproduce 
blueprints, opaque 
drawings. 


Takes photography 
out of the darkroom 


Time was when the advantages of 
photographic reproduction methods were 
available only to plants that had special 
photographic apparatus — and a dark- 
room. Now ... that time is past. With this 
new and revolutionary Kodagraph Auto- 
positive Paper which can be handled in 
ordinary room light, 
any plant equipped 
with direct process 
or blueprinting 
machines can now 
get reproductions 
that are the last word 
in legibility. 


Points the way to new and 
improved reproduction technics 


By making it possible to do such things as printing opaque 
drawings on direct process or blueprinting machines, 
Kodagraph Autopositive Paper will simplify your repro- 

duction technics . . . enable you to save time and money. 
Write for “The Big New Plus.” 


EASTMAN KODAK COMPANY 
Industrial Photographic Division, Rochester 4, N. Y. 


FREE— Kodagraph Paper booklet 


Eastman Kodak Company 

Industrial Photographic Division 

Rochester 4, N. Y. 

Please send me a copy of “The Big New Plus”— 
your booklet about Kodagraph Autopositive —_ 
and the other papers in this new Kodak line. I have 

Q direct process (1) blueprint (1) contact printer equipment. 


Name 
(please print) 
cca a eereeceeneeenten tin gman 
Company 
TO caisheciperedneniincticterinlag input tgshiiesbiaidemlictini iitiiai teil ihiaetitig ibt amet 


City. State 








Streamlined housing for automotive 
lubricating equipment — features grease 
gun clips, shelves and inclined, writing desk top. 


Modern, functional design in sheet metal 
offers beauty plus utility for sales appeal 


All your new refinements in design and style for 
your sheet metal fabrications, create new problems 
for craftsmanship. But, before you accept that 
“it can’t be done’, check with R & T. Chances 
are that the same skill and ingenuity, which pro- 
duced hundreds of the above 
unit, can do the job. 





MANUFACTURERS 
Speciol Steel Equipment Li H E 


mereweeeas RIESTER & THESMACHER 


Sheet Metol 
Building Products 
VENTILATION, 
AIR CONDITIONING 


COMPANY 
1526 W. 25TH ST. at her. 
CLEVELAND, OHIO 








York City. Prior to joining Emerson 12 years ago, he was 
chief engineer at the Crosley Radio Corp. Edward J. Kelly 
has been elected vice-president and works manager. Mr. Kelly 
came to the company in 1946 after serving as vice-president 
of the North American Phillips Co. Before that he was wit! 
Radio Corporation of America for 25 years. 


T. Norman Willcox has been appointed manager of th: 
Methods and Equipment Laboratory of the Plastics Divisio: 
of the General Electric Co. Chemical Department, Pittsfield 
Mass. Mr. Willcox, who first came to the company in 1936 
joined the Plastics Division in 1938 and has held various engi 
neering posts since then. 


Calvert Carey has been elected president of Yale & Town 
Manufacturing Co., New York City. Mr. Carey was formerl) 
a vice-president of the company in charge of manufacturing 
and has been with the company since 1934. He succeeds the 
late W. Gibson Carey, Jr. Fred Dunning has been elected 
executive vice-president and will continue to serve as secretary 
and treasurer. He has been with the company since 1922. 





Calvert Carey Dr. Achille Capecelatro 


C-Eight Laboratories, Newark, N. J., has appointed Dr. 
Achille Capecelatro as consulting engineer on product design. 
Dr. Capecelatro is assistant professor in physics at the Newark 
(N. J.) College of Engineering and was formerly supervisor: 
of the theory and analysis group at the U. S. Navy Underwater 
Sound Laboratory. Prior to that, he was assistant chief engi 
neer at the Lionel Corp. The C-Eight Laboratories was one 
of the prize winners in the recent 9th Annual ELectricAL MAN 
UFACTURING Product Design Contest for the design of its elec 
trically operated cigarette vending machine. 


Hotpoint, Inc., Chicago, has appointed William F. Ogden 
as manager of product planning. Ogden came to Hotpoint 
in 1936, and since that time has served as commercial engineer 
and more recently as assistant chief engineer. 


Edward E. Lewis has been elected president of Colonia! 
Radio Corp., Buffalo, N. Y. Mr. Lewis previously was execu 
tive vice-president of the company. Prior to that he had bee: 
associated with Sylvania Electric Products, Inc., of whic! 
Colonial Radio is a wholly owned subsidiary, since 1945. 


Richard P. Brown, chairman of the board of the Brow: 
Instrument Co. Division of Minneapolis-Honeywell Regulator 
Co., Philadelphia, has been made a Fellow of the America: 
Society of Mechanical Engineers. 


Walter G. Tucker has been elected chairman of the board 
of The Hydraulic Press Manufacturing Co., Mount Gilead 
Ohio. This election followed the resignation of Colonel H. A. 
Toulmin, Jr., as board chairman, president and general mana 
ger. Dr. Tucker had been chairman of the board from 1933 
to 1945, following 17 years as president of the company. War- 
ren R. Tucker, formerly vice-president of Commonwealt! 
Engineering Co., was elected to fill the newly created post o! 
vice-president in charge of engineering and research. Paul C. 
Pocock, formerly a vice-president of Hydraulic Press, wil! 
assume active direction of the company’s operations as executiv 
vice-president and general manager. No action on the election 
of a president was taken. 
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“(MUSUGunnanneonsernenccans 
The Best Resistors 
Are Not Enough 


‘ a 4 : 
: 
me ; 
& 


requirements, ni: 
assembly costs, shaadi ex 
~ performance. You may obtaar ending available 
data on your resistor Sess ox the RAC OF at—Ir 
Resistance Campenys at N. med St., plea 8, Pa. 


Complete Line | 
Only IRC produces such a wide range of resistor types. All 


requirements—helps solve electrical, mechanical and cost 
considerations. RAC's industry knowledge is sufficiently broad 
thot recommendations need not be confined to IRC products. 
Consult the’ Resistor Analysis Council on your present or 
onticipeted resistor problems. 


oa Sn enn 
ee ieee ie 


Om CM aly; 


Purchasing Agents and material control executives rely upon 
IRC's “on time” deliveries. They know that regardless of a 
product's high quality, assembly line problems are a natural 

when delivery schedules aren't met. IRC delivers 
"on time" —also maintains factory stock piles of most papular 
resistor types and ranges assuring you of real assistance 
in emergencies. 


Meeeemariouat R finer COMPANY 


When time means money you profit by competent 
from the IRC distributor in your area—write for his 
ond address. 


ot IN CANADA: INTERNA ; LTD., TORONTO, LICENSEE 
Power Resistors * Precisions ¢ insulated Composition Resistors * Low Wattage Wire wood « tibucd elses Saudia kb olbsowelthe High Voltage Resistors — 
: “i i 
: oS 
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Your Rectifier 
PROBLEM.... 


This up-to-date Rectifier 
‘Manual. -for design and 
product engineers is 
available without charge. 


oe 


Fansteel Selenium Rectifiers 


A dependable and economical solution 


Every experienced product engineer knows that even when rectifier charts 
are completely checked for data bearing on the application, all factors may 


not be included. 


A free exchange of information with Fansteel Rectifier Engineers will help 


to clear up these points, without obligation. 


Fansteel Engineers with years of rectifier experience in the widest range of 
applications — with all laboratory facilities at hand for every test under 


actual working conditions — will gladly cooperate. 
The most dependable rectifier for the particular application will be assured. 


In such cooperation the product engineer is often enabled to take advantage 
of standard and semi-standard rectifiers exactly fulfilling his requirements — 


with marked economy. 


BRANCH OFFICES IN PRINCIPAL CITIES 


METALLURGICAL CORPORATION 


RECTIFIER DIVISION 


NORTH CHICAGO, FLLINOTUS 
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THERE’S ONE CORRECT 


INDUCTION MOTOR 


@> 200 Hp. induction Motor > 400 Hp. Vertical ind. Motor > 200 Ho. Squirrel Cage Vertical > 300 Hp. 4-Speed Squirrel Cage 
ind. Motor ind. Motor 


—& 25 Hp. Vertical ind. Motor @ 250 Hp., 1800 r.p.m. ind. Motor @# 30 Hp. Splash-proof ind. Motor &@ 40 Hp. Fan Cooled ind. Motor 
; ore anim 


4 * 
& Ss 


uel now 8 U ® K E , S Vhew Sidbuétion Wotor 


Series ‘’D’” NEMA Frame Sizes 203 to 505 


Burke’s new line of Drip-Proof Induction Motors follows our traditional policy 
of designing to generous proportions. We have achieved the utmost from NEMA 
frame standards utilizing over 30 years experience with welded steel plate frame 
construction. We have not tried to confine component parts into minimum space. 
As in all Burke motors we have designed for a generous factor of safety. 


These Series ‘“D” Motors on exhaustive tests in our plant have fully justified our 

generous-proportion-theory. They run exceptionally cool over extended periods of 

service. Note above that cooling air enters at each end below the centerline in- 

duced by rotor fan action, and is deflected up and down and around motor wind- 

ings through large side openings between feet and below the center-line—no 

chance for recirculation. Here ample interior space for air-flow contributes to 
“Me cool running. 


sie Write for Bulletin D-1 


Uniform in design from 
NEMA frame sizes 203 to 505. 


BurKE ELECTRIC COMPANY 3:1 w. 12th st. ERIE, PA. 


SINGLE PHASE INDUCTION SYNCHRONOUS ™-G SETS 
MOTORS to HP MOTORS MOTORS to 1500 HP 
1 te 1500 HP GEN. to 1000 Kw. 


rm oe a 
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FACTS WORTH NOTING 






IRCON INSULATION CEMENT 
FOR ELECTRIC HEATERS 


TAM zircon cement 31568-H has been developed to meet all five major 
requirements of insulation cements: ]1—easy application: 2—refractoriness: 
3—certain limiting values to current leakage at operating wattage, under 
humid conditions; and under an externally applied stress voltage: 4—stability 
of insulation and structure through a 1000 hour-life test: 5— reasonable cost. 
Performance indicates an outstanding group of compositions, both electri- 
cally and ceramically. The results listed below apply to a particular structure 


for cement applied ina specific manner. Any variation may alter results. 





DRY PRESS FLAT IRON 


CEMENT OPERATING LEAKAGE HUMIDIFICATION LEAKAGE RETURN TO NORMAL 


31568-H 0.002 M.A. 0.2 15 to 30 seconds 


RR = SS 


In dry press work insulation thickness is relatively greater than other assemblies which accounts for 


REECE 


the very low values obtained. 


STRIP HEATERS MUD CAST RANGE ELEMENT 
Operating Leakage = 0.002 M.A. Leakage at operating wattage = 0.055 M.A. 
Heater cold stress voltage 700 0.1 M.A. Leakage after humidificution 3.2 M.A. 
Heater cold stress voltage 1500 0.7 M.A. 
Heater hot stress voltage 700 0.00 MA. Returns to normal in 15 to 30 seconds after 


Heater hot stress voltage 1500 0.4 M.A. curteet: fe Deree9, 00: 


TITANIUM ALLOY MANUFACTURING COMPANY 


Executive Offices: 111 Broddway, New York City General Offices and Works: Niagara Falls, N. Y. 
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It’s the cost of using a fastener that counts 


The saving you can make by being able to depend upon your 
supplier’s ‘‘quality control” and by reducing inspection in 
your own plant, invariably amounts to a greater saving than 
could be effected if a lower price were available. 


R B & W Machine Screws and Stove Bolts 
Made to One Quality Standard 


At each RB&W plant, quality control is effective at every 
stage of manufacture—beginning with laboratory analysis 
of raw materials—not just at the end of the production line. 
The finished product that is delivered to you can be de- 
pended upon for uniformly high qualities—giving you a 
fastening device that assembles at high speed, provides 
maximum desired holding power and, in terms of finish, is a 
credit to the appearance of your assembled product. 


You Get T. F. E. When You 


1. Reduce assembly time to a minimum by savings through 
use of accurate and uniform fasteners 


2. Make your men happier by giving them fasteners that make 
their work easier 


3. Reduce need for thorough plant inspection, due to confi- 
dence in supplier's quality control 


4, Reduce the number and size of fasteners by proper design 


5. Purchase maximum holding power per dollar of initial cost, 
by specifying correct type and size of fasteners 

6. Simplify inventories by standardizing on fewer types and 
sizes of fasteners 


” 


7. Save purchasing time by buying larger quantities from one 
supplier's complete line 

8. Contribute to sales value of final product by using fasteners 
with a reputation for dependability and finish 


RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 


402 years making shhong the things 


thal make vdmerica shhong 


RB&W bolts, nuts, screws, rivets 
and allied rr. products are 
manufactured in a broad range of 
styles, sizes and finishes. 


o . . 

Plants at: Port Chester, N. Y., 
Coraopolis, Pa., Rock Falls, Ill., Los 
Angeles, Calif. Additional sales 
offices at: Philadelphia, Detroit, 
Chicago, Chattanooga, Portland, 
Seattle. Distributors from coast to 
coast. By ordering through your dis- 
tributor, you can get prompt ser- 
vice from his stocks for your normal 
needs. Also—the industry's most 
complete, easiest-to-use catalog. 
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This New Plant Finder 


may solve your problem, too! 


MANY READY-BUILT, 
READY-TO-OCCUPY 
PRODUCTION FACILITIES 
AVAILABLE NOW! 


A few minutes with this latest re- 
vised edition of the Plantfinder 
may well save hours of time—and 
money, too—for industrial execu- 
tives, or proprietors of smaller 
businesses who face plant reloca- 


tion or expansion problems. 


purpose plants, warehousing 
space, production and processing 
equipment—all types and sizes of 
facilities, from coast to coast and 
border to border. Some of these 
may exactly suit your require- 
ments or be easily and economi- 


cally adaptable to your needs. 


Send for a copy of the Plant- 
finder today—to the address be- 
low, on your company letterhead, 
please. Consider the advantages 
of the properties it describes. 
Then phone, write or wire our 
nearest Field Office for further 


information. 


WAR ASSETS PVA Cy EE V ECE 


This new, condensed edition de- Vidal an 17 Vee) 10) 19 Sa ae 70 





scribes many good, usable, strategi- 


. . : ROOM 1402 ‘I’ BUILDING, WASHINGTON 25, D.C. 
cally-located properties available 


for you to bid on now. It includes Field Offices: Atlanta * Birmingham + Boston * Charlotte + Chicago ° Cincinnati 

cee aah « : Cleveland * Denver * Detroit * Grand Prairie, Texas * Jacksonville + Kansas City, 
buildings suitable tonearly any kind Missouri * Los Angeles * Minneapolis * Nashville - New Orleans * New York 
of general manufacturing, special- Philadelphia - Richmond - St.Louis - Salt lake City * San Francisco - Seattle 
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PRODUCT IMPROVEMENT THROUGH 


BRIDGEPORTS IMPROVED 
PHOSPHOR BRONZE 


SAY 


FOR DEPENDABLE ELECTRICAL CONTACTS 


For accuracy of contact throughout the life span of 
your electrical products, rely on Bridgeport’s Improved 
Phosphor Bronze. 

Produced by careful, laboratory-controlled processing 
methods, Bridgeport’s Improved Phosphor Bronze retains 
resiliency and operating efficiency through millions of 
flexing cycles. In addition, it possesses exceptional tough- 
ness, high tensile and yield strengths, excellent corrosion 
and wear resistance— properties essential to long life and 
dependable performance under severe operating conditions. 

If you make relays, switches, capacitors, diaphragms, 
bellows, wipers or other parts upon which the efficiency 
of electrical equipment and automatic controls depends, 
investigate the advantages of Bridgeport’s copper-base 
alloys—brass, bronze, copper, Duronze, nickel silver, 
silicon bronze, aluminum bronze, cadmium copper. 


IMPROVED 


Fs ae 
hofottot an 


Our metallurgical laboratory is set up to give effective 
cooperation to your designers and production staff in 
selecting the correct alloy and temper. A call to our nearest 
branch office will bring a sales representative. Also, write 
for 128-page Technical Handbook. It contains a wealth 


of information for metal fabricators. 
Mills at Bridgeport, Connecticut, and Indianapolis, Indiana. 
In Canada — Noranda Copper and Brass Limited, Montreal 
BRASS - COPPER - BRONZE - DURONZE - SILICON BRONZE 


ALUMINUM BRONZE + CUPRO NICKEL + NICKEL SILVER 
Rod «+ Strip + Wire + Tubing 


BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONN. + Established 1865 


—A PRODUCT OF 


BRIDGEPORT BRASS 
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...Keeps the volts 
where they belong! 


ASK THE ELECTRICAL MANUFACTURER! 1 


age geo Pan 


° 2 Fabricated of flexible fibrous glass yarn braided and impregnated with flexible varnishes and 
Fibrous Glass Tubing : baked to form oan ideol insulator, highly resistant to most reagents ond to physically and elec- 
eoece 


© © trically destructive elements. Four grades (ASTM Test) from 1200 V. to 7000 V. 


° 3 An all purpose insulation for any but the higher dielectric ranges. Varnish impregnated cotton 
Saturated Sleeving ‘ yorns. Flexible, strong, resistant to acids and oils. Good moisture and flame resistance. Di- 
eece € 


© © © electric breakdown—1200 V., per ASTM test. 


e e All forms—plate, block, segments, films. Rigid control in all stages—grading selection, fabrica- 
Mica & Mica Products tion and testing insures uniformity and quality in finished products. Meets all tests involving 
o 


© © © physical and electrical stability. Specific problem-collaboration is invited. 


e ° A superior braided cotton insulation featuring saturation impregnation of flexible varnishes. 
Varnished Tubing Strong, flexible, non-peeling, non-cracking, moisture, oil, acid and flame resistant. Dielectric 
eeoeee © © breakdown ASTM test—Magneto grade—7000 V., Radio grade—4000 V. 
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Wagner 


fill this spot... 
for highest 
Machine Tool 
efficiency! 


a toolefficiency is of vital importance 
in today’s stepped-up production sched- 
ules. Motor failure means “time out” for the 
machine, interrupted schedules, and lost profit. 


Wagner Quality Motors provide a reliable 
source of power to drive your machine tools 
—they are famous for their unfailing depend- 
ability—and they give you quiet, smooth, 
vibrationless performance as well! 

Many far-sighted machine tool manufacturers 
have standardized on Wagner Motors. They 
know that dependability and continuity of 
Operation are of paramount importance in 
a good machine tool . . . and they know that 
Wagner Motors can assure longer life and 
reduced maintenance costs. If you manufacture 
or use motor driven equipment, Wagner can 
furnish a motor that will fit your needs. Users 
of Wagner Motors also profit by our quick, 
convenient, nationwide service facilities. 


Wagner maintains twenty-nine branch offices, 
located in principal cities. These offices are 
manned by trained field engineers who will 
be glad to help you solve your motor applica- 
tion problems. Write for Bulletin MU-185 
for information on the complete line of Wagner 
Quality Motors. 


Wagner Electric @rporation 
6454 PLYMOUTH AVE., ST. LOUIS 14, MO., U. S. A. 
Totally-enclosed Fan-cooled Totally-enclosed Non-venti- 


Motor. lated Motor. 


Consult Wagner Engineers on all Electric Motor Problems 


3 Pes 
SS 


e ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES + AUTOMOTIVE PRODUCTS + 


JANUARY 1948 231 





UNITED STATES RUBBER COMPANY 
SERVING THROUGH SClENeE 


Tue engineering staff of 
United States Rubber Com- 
pany have been extremely 
successful in controlling 
vibration and transmitted 
noise over a wide range of 
industrial applications. 
Maybe you have a problem 
these engineers could solve 
', . . maybe the answer has 
already been found by them 
and can be quickly applied 
to your product, whether 
it’s big or small, in the 
blueprint or finished stage. 


“T’ll cancel your lease,’’ said the building owner 
to the operators of a storage battery company. 
Their high pressure pump was transmitting ex- 
treme vibration and noise throughout the build- 
ing. The trouble stopped when United States 
Rubber Company engineers insulated the rigid 
steel sub-base (holding both pump and motor- 
total weight 3,562 lb.) from the building struc- 
ture, by means of 6 engineered rubber mountings. 


Top efficiency in a high speed grinder was not 
forthcoming until United States Rubber Com- 
pany engineers insulated the 10,000 rpm motor 
from the grinder with 4 cylindrical type U. S. 
engineered rubber mountings. Note how they 
cushion or float the motor from the grinder itself. 
Available for engineers, an invaluable book, 
“Absorbing Vibration, Noise and Impact.’ 
United States Rubber Company, 1230 Avenue 
of the Americas, New York 20, N. Y. 
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.--Adopted by leading industrial and household 
appliance manufacturers 


i The HEYCO is designed to absorb cord pull, appliance life. Made for all household and indus- 
push and torque and insulate the wire from the trial electrical products and will accommodate 
chassis. Made from DuPont Nylon, the HEYCO all types of wire up to %” diameter. Test samples 
imparts a positive non-slip grip—it does not cut, sent on receipt of wire specifications. HEYMAN 
bruise or damage the wire. HEYCO increases MANUFACTURING CO., KENILWORTH, N. J. 


HEYCO \ In Canada approved by 
, Canadian Standards Association *8919 


* 
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why CENTURY GEAR MOTORS 
Provide a Long Life Expectancy 


Satis fractional horsepower Gear Motors are engineered to maintain the high 
torque slow speed shaft in rigid alignment in a rugged compact unit. 


pepbteknn Sok er 


Check the following features: 


1. Gear Material: 2. Long Wear: 3. Even Wear: 4. Pinions Easily 
aad gram ty ty Helical gears and The helical gears have a “rota- Replaced: 

rately machined from pinions are re- tional tooth contact’’ combination All pinions can be 
high grade steelsandthe  Versible—doubles for every ratio. Each tooth in the —renjaced without re- 


pinion contacts every tooth in the 
gear before again starting the ro- 
tational cycle. This assures uni- 
form wear, quiet operation, and 
unusual freedom from vibration. 


worm gears from high their useful life. 


grade bronze. We follow 
recommendations of 
American Gear Manu- 
facturers Association. 


~~’ 


is 


placing either the 
armature or the 
armature shaft. 


















5. Bearings: 


Large taper roller 
bearings are used 
throughout the 
gear assembly. 
These adjustable 
bearings are 
especially well 
adapted for han- 
dling heavy ra- 
dial and thrust 
loads. The motor 
is equipped with 
ball bearings. 


10. Rabbet Fit: 


All gear case covers 
have a rabbet fit 
which is concentric 
with the shaft. This 
results in perfect 
alignment of bearings 
and gears and as- 
sures an oil-tight joint. 







J 
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9. Oil Capacity: 


The gear case has 
an extra large oil 
capacity, assuring 
adequate lubrica- 
tion with minimum 
attention. 





8. Tight Base: 


The entire outer edge of 
the gear motor base is 
machined to one plane so 
it will leave no crevices 
for collecting dirt when 
bolted toa planed surface. 


7. Gear Housing: 


The gear housing, includ- 
ing the four mounting feet, 
is a one-piece casting 
which serves as the support 
for the entire unii. The mo- 
tor is bolted tothe gear case. 


6. Counter Shaft: 


The counter shaft is located 
close to the base—assures 
greater strength and mini- 
mum overhang—minimizes 
the strain on the equipment 
being driven. 


The above covers 4 to 34 horsepower Gear Motors. 


Century builds a complete line of electric motors, fractional and integral horse- 
power up to 400 horsepower. 
Specify Century for all your electric power requirements. 
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END BURNOUT REPAIR BILLS 


in Motors, Transformers, Solenoids 
and Variable Voltage Regulators 


AUTOMATIC RESET 


You can avoid costly repairs, replacements and pro- 

“$4 duction delay by always specifying and using motors, 

pe” variable voltage transformers, solenoids and trans- 
EF formers equipped with built-in Klixon Protectors. 


Built in by the manufacturer, Klixon Protectors prevent the Q 
equipment from overheating and burning out regardless of the CLICK ...1TS OFF! 
cause. And since they are built in as an inherent part of the ap- ‘When uiinnesnen- eihhithcoute 
paratus, their protection is sure because a correctly rated protector manne Cage PON Re 
. uae ; : Protector snaps the power “OFF 
is matched to the thermal characteristics of the particular device. preventing burnouts. 

Klixon Protectors are unaffected by shock, motion or vibration. 
Harmless momentary shorts or overloads do not cause nuisance 


tripouts. 


Cut your repair and replacement bills .. . keep your production t 
“ S ? ° . . . . e ar A z 
ae - _— and use equipment that has Klixon Pro A CY 
tectors. rite for information. 
CLIK ....1T'S ON! 


As soon as equipment cools to safe 
(WY) operating temperature, the KLIXON 
— s Protector automatically snaps the 
_, power “‘ON”™ again. 
TRADE MARK REG U & PAT. OFF, 


SPENCER THERMOSTAT CO., 101 FOREST ST., ATTLEBORO, MASS. 
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Roaring into action on fighting PT 
boats, Premax Monel antennas de- 
fied salt spray, weather, and whip- 
ping wind. 





Premax Monel Antennas are built 
in multiple sections of tough, cold- 
drawn Monel tubing, telescoped 
one inside the other. Above illus- 
tration shows antenna in fully tele- 
scoped position. 
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NICKEL 4& 


Ace antennas one of your headaches? Maybe the story of 
how the antenna problem was solved aboard PT boats will be 
of some help to you. 


PT antennas had to fight corrosive salt air and water. They 
needed strength and stiffness to withstand whipping winds 
and plunging boats. They had to function in arctic cold and 
tropic heat. 


An answer was worked out for the Navy by Premax Prod- 
ucts Division of Chisholm Ryder Co., Inc., Niagara Falls, N.Y. 
It consisted of telescoping tubular antennas, made of sections 
of seamless tubing furnished by the Superior Tube Co., Nor- 
ristown, Pa. 

The metal that met the combination of conditions ?—Monel.* 
To quote Premax engineers: 


“Monel has been found to be the most practical 
material for radio antennas. Sudden shocks 
do not affect its toughness . . . its fatigue strength 
exceeds the limits of mild steel or all brasses 


and bronzes. 


“Rigid tests by both Government and private 
agencies have shown Monel antennas to be depend- 
able and satisfactory under all conditions.” 


Do you have an electrical problem that can be solved by the 
combination of properties obtainable in Monel... or the 
other Inco Nickel Alloys? 


All are strong, tough, and corrosion resistant. In addition, 
each has special properties needed for special jobs. Write us 


describing your problem. Our technical assistance is yours 
whenever you ask for it. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 


MONEL* « “K** MONEL © “S“* MONEL e “R”* MONEL© “KR”* MONEL 
ALLOYS INCONEL® ¢ NICKEL © “L”* NICKEL © °Z”* NICKEL “Reg. U.S. Pat. om. 
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Learn the valuable details — 
about this versatile Du Pont plastic 
for better electrical products 
of all types 


| 
| 


Do you know 
all these facts 


about NYLON ? 


Why Du Pont NYLON covers 
U. S. Rubber’s wire 


WIRE AND CABLE and hundreds of other 
electrical products today employ the proper- 
ties of Du Pont nylon. This Du Pont plastic 
can be molded or extruded, and colored to fit 
specifications. And because of its outstanding 
ee properties, Du Pont nylon 

e in i l , 
acon shaun = electrical engineer’s 


For your own good—don’t overlook the 

| remarkable properties of nylon. We’ll be glad 
_}_ tosend you specific factual data on 

Bah nylon. And Du Pont technical men 
will gladly work with you in apply- 
Ing nylon to solve specific problems. 


; | Write for free booklet, “Du Pont 
Plastics.” Filled with helpful facts 
on nylon and other interesting and 
versatile plastics by Du Pont. Just 
write E.I. duPont de Nemours & 
Co. (Inc.), Plastics Dept., Room 
131, Arlington, N. J. 
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_=-NYLON COVER 
NEOPRENE JACKET 


-“_-COMPOUNDED RUBBER. || 
INSULATION | 











CHECK THESE 7 BASIC FEATURES 
OF NYLON FOR ELECTRICAL USES 


Good flexibility. 


High tensile strength. 
Resists abrasion. 


~S.ALUMINUM OR 


COPPER CONDUCTOR 


Extremely tough. 
Resists permanent set. 
Resists chemical attack. 


Can be molded or extruded... 
colored or natural. 


NOYaoON > 








: NEW SMALL-DIAMETER, LIGHT-WEIGHT BUILDING WIRE 
. GETS PROTECTION AND BETTER WORKABILITY WITH NYLON 




















Called the smallest-diameter, 
lightest-weight building wire on 
the market, U.S. Rubber Com- 
pany’s new ‘‘Neolay” isa better 
building wire and a better-look- 
ing wire thanksto DuPont nylon. 

Supplied with copper or alumi- 
num conductor, this new wire is 
insulated with compounded rub- 
ber, jacketed with neoprene and 
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finished with a smooth, tough, 
flexible nylon cover. Its small 
diameter and light weight give it 
special advantages, of course, for 
raceway and other wiring. The 
nylon surface is seamless, bril- 
liantly colored...and extra- 
smooth for easier pulling. Nylon 
also provides extra strength and 
resistance to abrasion. 
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BETTER THINGS FOR BETTER LIVING 














THROUGH CHEMISTRY 
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OU have high 7 Drod- 

uct of yours. It has what it takes to succeed 
in a big way. Utility, sales appeal and it’s 
priced right. Your engineers and designers 
have seen to that. 


But how are you going to assemble it most 
efficiently? What types of nuts and bolts and 
screws will do the job right... and at lowest 
cost? For instance, will you be able to use so- 
called “STANDARD” fastenings . . . types 
that are used on thousands of other products? 
Or will your new product require one or more 
“SPECIAL PURPOSE FASTENINGS” ... 
such as the all-steel, one-piece Lamson Lock 


‘Nut illustrated above, or one of the products 


on the opposite page? 


Choosing the proper fasteners for a product 
is an exact science in itself. It takes a whale of 


|-FINISHED NUTS 2 LAMSON LOCK 
IVE ROD e TRAC 
ENTER BOLTS ° 


ahh: 1 WHEEL BOLT a i ie 


OBLONG NUTS . ABINET s 


NSERT o EYE BOLT O CLEVIS PIN a HINGE PINS a 


LAMSON LOCK NUTS 





a lot of “know how’”’ to select, out of the thou- 
sands of fasteners available, the particular one 
which meets all your requirments economically. 


Whenever you are faced with a problem 
involving the proper choice of bolts, nuts, 
screws or allied products, LAMSON & 
SESSIONS invites your inquiry, without 
obligation. As one of the largest bolt and nut 
manufacturers in the United States, backed by 
81 years’ experience in the industry, we are 
in an excellent position to solve your fastener 
problems quickly— in fact, the answer may 
already be in our files, 


THE LAMSON & SESSIONS COMPANY 
General Offices: 1971 West 85th Street, Cleveland 2, Ohie 
Plants at Cleveland and Kent, Ohio « ” 


a 


= 


to improve 
your products 


OOK at these new design ideas. Exciting, appealing 

newness . . . convenience, beauty, and safety for 

a wide variety of products ... through the use of G-E 
miniature lamps! 


Whatever miniature lamps you need, General Electric 
makes them all—more than 1000 different types 
and sizes! All wattages and voltages. Filament and 
neon-glow. For delicate service and heavy duty. And 
hundreds of tests and inspections insure their high 
quality and dependable performance. 


So, take a look at your own product in the light of 
G-E miniature lamps. These low-cost, versatile bulbs 
can give you an added edge over competition in 
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industrial equipment, appliances, household items, 
toys, and novelties. G-E lamp specialists will gladly 
help you select the right bulbs for your particular job. 
FREE BOOKLET — Shows you how G-E miniature lamps make 
products stand out from the rest. Contains more than 80 design 


ideas that may suggest new ways to improve your products. Call 
your nearest G-E Lamp office for a free copy. Or write General 


Electric Company, Div. 166-EM-1, Nela Park, Cleveland 12, Ohio 


G-E LAMPS 


GENERAL @ ELECTRIC 


MM 
: H/// 
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brightens dark closets 
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SPECIFY Mc Y Vole] TR GET THE BEST* 


(2 BETTER VOLTAGE CONTROL 


IN PRACTICALLY EVERY ELECTRICAL AND ELECTRONIC CIRCUIT 


Half-Shell —— => 


Fully-Enclosed 


cP Via! 


“One Good Turn -or a Million’ 
ie a { 


Low Voltage 


Step Down-Up 


Coil assemblies include: 
‘ > Armature—Field—Choke 
pen-Type F ti 
Strap Mounting ere 


— Balance — Induction — 


Magnet—Reactance —Tim- 
*Built to your Exact Specifications with 


° ing — Relay — Solenoid — 

Telephone Types—wound 

Top Quality Impregnations —Wax or Varnish | to exact specifications. 
Solve your transformer problem at the design stage by sending your 
b/p specifications to The Gramer Company. A complete line of “Gracoil” 
Transformers (listed below) await you, rated from a few watts up to 
several kilowatts. Each unit will meet your exact specifications, each is 
equipped with famous “Gracoil” windings which are expertly wound, 
finished, shaped and proofed against weather, moisture and wear with 
wax or varnish IMPREGNATIONS OF THE HIGHEST QUALITY. We urge 

you — arrange for delivery of a production sample. Compare your 


“Gracoil” Transformer with any other. Select “Gracoil” Transformers 
for highest quality, better power delivery — dependability 


%* Open-Type (Strap or bracket mounting) %* Half-Shell (1 or 2 shells 
* Fully Enclosed %* Filament 
* Isolation 


* Filter Reactors 
%& Special Transformers 


* Audio 
* Step-Up %* Step-Down 


* EREUITRICAL Sn © ee oe eo a a ee ee 
Established in 1935 ye a ee, ee YS Se ee oe eS ee | 
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A LLL Tae 
Control 
Size! 


KEDUCE COST! 


WITH THESE 
NEW ALLIED RELAYS 


Lhe Allied PO and POY relays. 
replacing the DO and DOY relays. 
Save space, save cost These ad 
vantages: will have special appeal 
for engineers in electronic, all 
craft and other industries requil 
bere medium power, all-purpose 
a ehae 


POY RELAY 


4 semi-sensitive, dual ee Reo eS: 
for operation in vacuum tube or 
other limited power circuits. Sam¢ 
contact rating and arrangement 
as PO. 


DIMENSIONS: 


FS ime as P¢ ). 


COIL RATING: 
[ p to 110 volts D.C. at 600 milli- 
watts. Not supplied for A.( 


MOUNTINGS: 
Standard, +#6-32 eveerae holes. 
Not supplied with stop nuts. 


The PO & POY relays are ad- 
aptations of the well-known 
eaaere ral purpose Allied BO relay, 
and like all other Allied relays 
may be obtained hermetically 


sealed. 


Every part in these precision- 
built relays is designed to deliver 
thoroughly dependable~ service 
with extra Tey eke life. For complete 
information and operating char- 
acteristics of the new PO and 
POY and other precision-built 
Allied Relays, write us for latest 
Allied catalog. 


PO RELAY 


This relay, shown above in the 4-pole 
model and shown below in the 3-pole 
model, is supplied in 2-, 3- and 4- 
pole normally-closed, normally-open 
or double-throw contacts. Its standard 
silver contacts have carrying capacity 
of 15 amperes at 24 volts D.C. or 
110-volts A.C. non-inductive. 

COIL RATING: A.C. 10.5 volt-amperes 
nominal or 17.5 volt-amperes maxi- 
mum at 25 to 60 cycles and up to 
220 volts. 

D.C. Up to 120 volts at 1 watt mini- 
mum or 8 watts maximum. 

MOUNTING. Standard #6-32 tapped 
holes. Also supplied with #6-32 
stop nuts. 


ALLIED CONTROL COMPANY, INC. 


2 EAST END AVENUE, NEW YORK 21, NEW YORK 
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These Bolts are covered with grime These Bolts are loaded with burrs 














Circle ® Bolts and Nuts . . . both standard 
and special . . . are produced by skilled bolt- 
makers with years of experience. This is re- 
flected in the finished appearance as well as 
the overall quality of these famous products. 


BUFFALO BOLT COMPANY 
North Tonawanda, N.Y. 
SALES OFFICES IN PRINCIPAL CITIES 


Export Sales Office: Buffalo International Corp., 
50 Church Street, New York City 
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Test never leave the ground in a Link trainer. All their “‘fly- 
ing” is done blind, by instrument and “‘radio beam,” and every 
movement of the controls is recorded. The recording device is 


powered by a Telechron synchronous electric motor. 


Such an application is not unusual for these versatile motors. 
They have been used successfully in clocks, and timing and 
instrumentation devices for 25 years—and more. Every day 


Telechron application engineers are helping manufacturers ilies Rhine Ree Hae 
adapt them to new and important uses. On Mees FO NS 


shi . Being Used for: 
Dependable, self-starting Telechron motors meet a wide g 
variety of needs in electric devices—from the simplest switch Stoker, Of! Burner end Temperature Controls 
Fp Industrial Process and Cycling Timers 
Business Machinery 
speed almost instantly and operate in perfect synchronism with Medical Devices 
: . Household Appliance Timers 

Musical Devices 


to the most complicated control mechanism. They reach rated 


any commercial frequency . . . can’t run faster or slower. Torque 
ratings are conservative. Precision building and Telechron’s 
exclusive sealed-in oiling system assure accurate service and 
long life. 

With a Telechron motor you give your product the plus a 4 
value of Telechron leadership. For over 25 years, Telechron sg Vd . 
has been the largest producer of synchronous electric motors. Cc ‘€ ‘ G | Gail 
Every one is Underwriters Laboratories approved. Telechron 
application engineers will be glad to discuss your needs. Address SYNCHRONOUS MOTORS 
Motor Advisory Service, Dept. H, Telechron Inc., Ashland, 
Massachusetts. The first and favorite synchronous electric timing mot-- 
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DECALS OFFER DURABLE 
LOW-COST IDENTIFICATION ‘ 


Decal trademarks, operating instruc- 
tions, patent data, etc., are easily and 
quickly applied on any commercial sur- 
face—ip any colors or size desired. Sim- 
ple Meyercord adhesive methods are 
adaptable to high speed production 
lines. Free technical service on request. 























COLORFUL DECAL SPOT WINDOW SIGNS 
SPUR SALES AT POINT-OF-PURCHASE 


Meyercord Decal signs do a color- 
ful selling job on dealer store win- 
dows, back-bars, mirrors, counters 
and doors. They're durable, wash- 
able and can be produced in any 
colors or size. Write for brochure 
illustrating use Of Decal Signs. 


frac Hing See firescmg 
iim 





COLORFUL DECAL DECORATIONS 
STEP-UP PRODUCT EYE APPEAL 


Hundreds of stock designs are 


\ TRUCK DECALS CONVERT “COST-FREE” PANEL 
\ SPACE OVERNIGHT INTO MOBILE BILLBOARDS 


Economical for a dozen trucks or a 






thousand! Overnight application 
saves out-of-service loss. Investi- 
gate the advertising value of Meyer- 
cord’s weather-tested, durable 


available. Exclusive designs on 
request. Easily applied at a frac- 
tion of hand-painting time and 
cost on wood, metal, plastic or 







Truck Decals. Write for brochure. 






glass. Washable. Durable. Write - 
for free decorating information. 


“a 


SeMEYERCORDG 


World's Largest Decal Manufacturer 





ADVERTISERS! 
FLEET OWNERS! 


A limited supply of these Meyercord Decal Window Sign and ye ee, ae <r CHICAGO 44, ILL 
Truck Decal full-color brochures are available free to executives 

concerned with advertising and fleet operation. They show how 
and where to use Decals. Mention brochure desired when writ- oie, 
ing. Company letterheads, please. Address Department 7.} Es : oe 
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VARTEX 


[THE PEAK OF QUALITY} 
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Tapes/ havifg exceptional elongatio 
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ee ees | tape | . a . 


Other Vartex Products 








Jesigners of a feather 
are brought together! 


You may see little “family resemblence” in the products shown above...a 
typical few of the hundreds of different machines, appliances and equip- 
ment which are designed by readers of ELECTRICAL MANUFACTURING. 


Yet all of these products have something in common. All are electrical 
in their operation or use! Motor power, control, heat, light, electronics, or 
other electrification means are basic factors in their development, are indeed 
the very core of their performance. 


Designers of electrically operated products have a fundamental interest 
in the electrical characteristics, as well as the related mechanical character- 
istics, that must be built into their machines, appliances or devices. 

It is through these common interests that ELECTRICAL MANUFAC. 
TURING is able to weld into a single market unit the makers of such a 
diverse group of products as are pictured above. 


ELECTRICAL MANUFACTURING focuses editorially on those special 


design problems that are inherent to all electrically operated products. 











99% Personalized Readership 
among the Engineers, Designers 
and Executives responsible 
for the development of all 
electrically operated machines, 
appliances and equipment. 


Reader interest, cultivated along such definite lines, naturally strikes a 
high level. And that interest carries through the advertising pages which 
post the designer on new developments in materials and metals, elec- 
trical and mechanical parts, equipment and finishes . . . things he 
must specify for his own product fabrication. 


THE GAGE PUBLISHING COMPANY 


1250 AVENUE OF THE AMERICAS, NEW YORK 20, N. Y. 
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...and here’s why 


Alcoa Aluminum is used for hardware because it saves 
money and can be attractively finished by chrome 
plating, enameling or the Alumilite Process.* 

Liners of Alcoa Aluminum remove heat rapidly, are 
attractive, clean, and sanitary. They are easy to keep 
bright and clean. 

Alcoa Aluminum Tubing speeds heat transfer, is low 
in cost, is readily formed in coils and can be attached 


to aluminum liners by quick, economical brazing. 

With pistons and other moving parts made of Alcoa 
Aluminum, breakdowns, repairs, and replacements are 
reduced because the parts are light in weight and have 
good bearing qualities. 

Having helped so many manufacturers work out 
design and production problems and reduce their costs, 
Alcoa engineers are best equipped to help you use Alcoa 
Aluminum in your home freezers. Call your nearest 
Alcoa sales office or write ALUMINUM COMPANY OF 
America, 622 Gulf Building, Pittsburgh 19, Penna. 


*Process patented 


FASTEN ALUMINUM WITH ALCOA FASTENERS 


ALC 
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Guide to Buying 


WALA ea Ag Nay 


@ An alphabetically arranged list of all those product components 
and services offered by Electrical Manufacturing advertisers. Cor- 
rected monthly, the content is currently up-to-date and complete 
though the publisher assumes no responsibility with regard to 
products or names listed or failure to include any. 


Always refer to advertisers’ index, preceding back cover, for 
Page number of advertisers’ latest advertisements. Write the 
Director, Reader Service, Electrical Manufacturing, if either 
product or company information sought is not found here. 


ALUMINUM 
Aluminum Company of America, 2179 Gulf 
Bidg., Pittsburgh 19, Pa. ‘Alcoa.’ 
Aluminum Research Institute, lll W. 
Washington, Chicago 2, Ill. 
—— Metals Div. American Smelting 
> es Co., 120 Broadway, N. Y., 


anes Tube Co., 2021 Germantown 
Ave., Norristown, Pa. (Tubing). 


AMMETERS. _ See Instruments, 
Electrical Measuring. 


ANODES, PLATING 
American Brass Co., Waterbury 88, Conn. 


“* Anaconda. 
Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 
Inc., E. L., 


du Pont de Nemours & Co., 
Room 187, Arlington, N. 
Federated Metals Div. American Smelting 
. yas Co., 120 Broadway, N. Y., 
Handy & Harman, 82 Fulton, New York 7, 


N. Y. (Silver). 
Seymour Mfg. Co., Seymour, Conn. 


ARC WELDERS. See Welding Equip- 
ment. 


ARMATURE TWINE. 
Twine. 


ASBESTOS SLEEVING. See Sleeving 
and Tape, Asbestos. 


See Cord and 


ATTACHMENT PLUGS. See Plugs 
and Oaps. 
ATTENUATORS. See Resistors, 


Instrument and Radio. 


BALANCING MACHINES 
ae Mfg. Co., Dept. E13, Rock Island, 


BALLASTS, FLUORESCENT LAMP. 
See Fluorescent Lamp Auxiliaries. 


BALLS, BEARING 
Hoover Ball Bearing Co., Ann Arbor, 


Mich. 

SKF Industries, Inc., Front & Erie Ave., 
Philadelphia 32, Pa. 

Strom Steel Ball Co., 1850 8. 54th Ave., 
Cicero 54, Ill. 


BASES MOTOR. See Motor Slide 
Bases. 


BATTERIES, DRY 
Mallory & Co., Inc., P. R., Indianapolis 6, 
Ind. ‘“Tropical.”’ 


BATTERY ELIMINATORS. See Power 
Supply Units, Rectifier. 


BEADS, BOBBINS and SPOOLS, 
INSULATING. See Plastics-Custom 
Molders & Extuders. 


BEARINGS, BABBITT 

Johnson Bronze Co., 570 8. Mill, New 
Castle, Pa. Steel or Bronzed Backed. 
Moraine Products Division of Genera) 
Motors, Dayton, Ohio (Steel-Backed)- 


BEARINGS, BALL (Miniature) 


Landis & i i Inc., 104—Sth Ave., New 
York 11, Y. 

Miniature Tichion Bearings, Inc., 
Keene, N. 
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Norma-HoYman Bearings Corp., Dept. H, 
Stamford,  onn. 


BEARINGS, BALL and 
(Radial and Thrust) 
Fafnir Bearing Co., New Britain, Conn. 
nee Bearings Co., Inc., Poughkeepsie, 


Ann Arbor, 


ROLLER 


Hoover ‘Ball and Bearing Co., 
Mich. 


McGill Mfg. Co., Inc., Valparaiso, Ind. 
New Departure Division of General 
Motors, Bristol 1, Conn. 


Norma-Hoffman Bearings Corp., Dept. H, 
Stamford, Conn. ‘“‘Cartridge.’’ 

SKF Industries, Inc., Front & Erie Ave., 
Philadelphia 32, Pa. 

Timken Roller Bearing Co., 
Ohio. 


Canton 6, 


BEARINGS and BUSHINGS, BRONZE 


oes Brass & Bronze Co., Toledo 8, 
0. 
Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 
— Corp., Amplex Div., Detroit 31, 
cc 
Johnson Bronze Co., 570 8. Mill, New 
Castle, Pa. (Bronze on Steel) “‘Leadoyl.”’ 


Mallory & Ce., Inc., P. R., Indianapolis 6, 
d. 


Ind. 
Moraine Products Division of General 
Motors, Dayton, Ohio. 


Morganite, Ine., 3302—48th Ave., Long 
Island City 1, N. Y. 

National Formetal Co., Ine., 6611 Metta 
Ave., Cleveland 14, Ohio. 

BEARINGS AND BUSHINGS, 
LUBRICANT-RETAINING (Pow- 
dered Metal) 

Chrysler Corp., Amplex Div., Detroit 31, 


Mich. 
Johnson Bronze Co., 570 Mill, New Castle, 
P 


a. 

Moraine Products Division of General 
Motors, Dayton, Ohio. 

Moulded Metals Co., Inc., 32 Sunset Ave., 
Watertown, Conn. 

Nz _— Molded Products, Inc., 

Randall Graphite Products Corp., Dept. 
1015, 609 W. Lake, Chicago 6, Ti. 


St. Marys, 


BEARINGS AND BUSHINGS, NON- 


METALLIC 

General Electric Co., Plastics Div., 
Chemical Dept., 1 Plastic Ave., Pitts- 
field, Mass. ‘“Textolite.’’ 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Richardson Co., Melrose Park, Ill. 
“*Insurok.” 


en & Son, Ine.. Joseph T., Chicago, 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

BEARINGS, FLEXIBLE (Rubber- 
backed) 

Lord Mfg. Co., Erie, Pa. 


BEARINGS, NEEDLE 


McGill Mfg. Co., Inc., Valparaiso, Ind. 


BELLOWS, METALLIC 
Clifford Mfg. Co., 568 E. First, Boston 27, 
Mass. ‘Hydron.”’ 


BELT DRIVES. See Drives, V-Belt. 


BENDERS, BRAKES and SHEARS 
(For Die-Less Duplicating) 


O’Neill-Irwin Mfg. Co., 309 Eighth Ave., 
Lake City, Minn. ‘“‘Di-Aecro.’’ 





BERYLLIUM COPPER 


(Strip and 
Wire) 
(See also Tubing, Beryllium Copper) 


“a & Co., Inc., P. B., 
nd. 
Riverside Metal Co., Riverside, N. J. 


BIMETALS. 
Bimetals. 


BISMUTH ALLOYS 
Cerro, DePasco Copper ms Dept. 5. 
40 Wall, New York 5, N. 


BITS, SCREW AND BOLT. 
Socket Screw & Wrench Kits. 


Indianapolis 6, 


See Thermostatic 


. See 


BLADES, FAN 

Burden Co., 1000 N. Orange Drive, 
Angeles 46, Calif. 

Torrington Mfg. Co., 62 Franklin, 
Torrington, Con, “Alristocrat. - 


Los 


BLOCKS, TERMINAL. See Strips, 
Blocks and Boards, Terminal. 


BLOWER WHEELS. See Wheels, Fan 
and Blower. 


BLOWERS. See Fans and Blowers 


BOBBINS, COIL. See Coil Cores and 
Forms. 


BOLTS. See Fasteners. 


BOXES, METAL. See Cabinets, Sheet 
Metal. 


BOXES and CRATES, WIREBOUND 
Wirebound Box Manufacturers Assn., Room 
1840, Borland Bldg., Chicage 3, Ill. 


BRAKES, AIR and HYDRAULIC 
Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louls 14, Mo. 


BRAKES, BENDING. 
Brakes and Shears. 


See Benders, 


BRASS, BRONZE AND COPPER— 
All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 
American Brass Company, Waterbury 88, 
Conn. ‘‘Anaconda.”’ Also Tobin Bronze, 
Chromium Copper and Selenium Copper 


Alloys). 
American Nickeloid Co., Peru 3, Iii. 
(prefinished), ‘‘Nickeloid.” 


Bridgeport Brass Co., Bridgeport 2, Conn. 
(Also ‘‘Duronze’’ Silicon Bronze and 
Aluminum Alloys). 

Bristol Brass Corp., Bristol, Conn. 

Bunting Brass and Bronze Co., Toledo 9, 
Ohio (Bronze Bars). 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Federated Metals Div. American Smelting 
& Refining Co., 120 Broadway, N. Y., 


me 
Hussey & Co., C. G., Pittsburgh, Pa. 
Iisco Copper Tube & Products, Inc., 
Cincinnati 27, Ohio (Copper Tubing). 


Johnson Bronze Co. 570 8S. Mill, New 
Castle, Pa. (Bronze Bars). 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Scovill’ Mfg. Co., 18 ‘Mill, Waterbury 91, 
Conn. 

Superior Tube Co., 2021 Germantown 
Ave., Norristown, Pa. (Copper). 





BRAZING ALLOYS, SILVER 
-——" * Co., Ine., 118 Astor, Newark 4. 


Callite Tungsten C 547—39th, U 
City, N. a. “— me 

Chase Brass & Copper Co., 
bury 91, Conn. 

General Plate Div., Metals and Control 
Corp., Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York 7, 
N. Y. “‘Easy-Flo,” “Sil-Fos 

Makepeace Co., D. E., Attleboro, Maas 

Mallory & Co., Inc., P. Bixe Indianapolis 


6, Ind. 
Ney Co., The J. M., 
1, Conn. 
Standard Metals 


Inc., Water- 


172 Elm, Hartford 


Corp., 262 Broad, N 
Attleboro, Mass. 
BRAZING DISCS, RINGS and 
WASHERS 
American Brass Co., Waterbury 98, Conn 
Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 

BRONZE. See Brass, Bronze & 
Copper; also Phosphor Bronze. 
BRUSHES: CARBON, GRAPHITE 

METAL-GRAPHITE 
Becker Brothers Carbon Co., 3450 8. 52nd 
Ave., Cicero 50, Ill. “BBB.’ 
Morganite, Inc., 3302—48th Ave., Long 
Island City 1, N. Y. 
Ohio Carbon Co., 12508 Berea Rd, 
Cleveland 11, Ohio. 
Pure Carbon. Co., Inc., 440 Hall Ave., 
St. Marys, Pa. 
Speer Carbon Co., St. Marys, Pa 
‘‘Multifiex.”’ 
Stackpole Carbon Co., St. Marys, Pa 
BUSHINGS 
BEARING, see Bearings and Bushings 
COMPOSITION, see Plastics Custom 
Molders. 
FIBRE, see Fibre. 
GLASS, see Glass, Technical. 
MICA, see Mica. 
PORCELAIN, see Ceramies. 


BUTTONS and CLIPS, SNAP 
FASTENERS 

United-Carr Fastener Corp., 
Cambridge 42, Mass. 

Cuyahoga Spring Co., 
Cleveland 2, Ohio. 


Dept. E-3, 


10270 Berea Rd, 
“Snap Clip.’’ 


CABINETS, SHEET METAL (Boxes, 


Chassis, Housings, Panels, Racks, 
Tanks) 

Karp Metal Products Co., Inc., 128—30th 
Brooklyn 32, N. 


Overly-Hautz Co., 11500 Madison Ave., 
Cleveland 2, Ohio. 


Riester & Thesmacher Co., 1256 W. 25th, 
Cleveland, Ohio. 
612 Barber 


Worcester Pressed Steel Co., 
Ave., Worcester 6, Mass. ‘‘Presteel."’ 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HAR. 
NESSES. See Cord Sets. 


CAMBRIC, VARNISHED. See Fabrics, 


Insulating. 

CAPACITORS 

Aircraft-Marine Products, Inc., 1504 N 
Fourth St., Harrisburg, Pa. ‘“‘AMP.’ 

Cornell Dubilier Electric Corp., Dept 
H-12, South Plainfield, N. J. ‘‘Beaver,”’ 
**Dykanol.’’ 

Deutschmann Corp., Tobe, Canton, Mass 
“Tobe,’’ ‘‘Oil-Mites.”’ 

Electric Auto-Lite Co., Toledo 1, Ohio 

Federal Telephone and Radio Corp., Dept 


F-416, 67 Broad, New York 4, N. Y. 
Section H668-57. 


General Electric Co., 
Apparatus Dept., Schenectady 5, N. Y 
**Lestrofilm.’’ 

7 = Co., Inc., P. R., Indianapolis 
6, n 

Sprague Electric Co., North Adams, Mass 


stackpole Carbon Co., St. Marys, Pa. 


CARBON AND GRAPHITE: (Con 
tacts, Electrodes, Anodes, Bearings 


Discs, Piles, Plates, Plungers 
Rings, Seals, etc.) 
(See also Brushes, Carbon) 
Becker Brothers Carbon Co., 3450 8. 52nd 
Ave., Cicero 50, Ill. “BBB.” 
Morganite, Inc., 3302—48th Ave., Long 
Island City 1, N. Y. 
Qhio Carbon Co., 12508 Berea Rd 
Cleveland 11, Ohio. 
Pure Carbon Co., Inc., 440 Hall Ave 


St. Marys, Pa. 
Speer Carbon Co., St. Marys, Pa. 
Stackpole Carbon Co., St. Marys, P 


CARTONS AND CONTAINERS, 


PACKAGING 

Gair Co., Inc., potert, 155 E. 44th 
New York 17, > 

Gaylord Container * Corp., 111 N. 4th 
St. Louis 2, Mo. 

CASTINGS, ALUMINUM (See also 
Die Castings) 

Aluminum Company of America, 2179 
Gulf Bldg., Pittsburgh 19, Pa. ‘‘Aleoa.” 


ELECTRICAL MANUFACTURING 





MSGILL 


TRADE MARK 


POSITIVE ACTION 
FROM ANY ANGLE 


The patented universal pull lever action of LEVOLIER Switches 
provides instantaneous control from any angle. Their high 
quality, watch-like construction guarantees dependability and 
longer service. Specially designed sizes and types are easily 
applied to motors, fans, electrical appliances and lighting fixtures. 

Model Number 41, shown here, is the most compact 6 amp. 
switch on the market today — only %” thick. Particularly adapt- 
able for canopy mounting. Qualifying for a “T’ Rating by Under- 
writers’ Laboratories, through many years service, it will safely 
take an initial surge of 48 amps. — eight times its rated capacity. 


onty MGILL MAKES 


e A complete description of the 
Levotier many types and sizes of 
LEVOLIER Switches is found 

————" in McGILL Catalog No. 43. 


Send for your free copy 
SWITCHES today 


MSGILL MANUFACTURING CO., INC. 


Electrical Division 


250 N. CAMPBELL STREET VALPARAISO, INDIANA 





B. I. W. NALCO "i LAMPS 


ELECTRONIC HOOK-UP WIRE 


This phrase refers to the best quality of insulated wire to be used in Left, armature and, 

the manufacture of radio, FM, and television transmitters, television right, field of elec- 

and high — radio receivers, and in all types of electronic equipment tric motor being 
a 


where quality and performance are essential. dried by infra-red. 


Type SRIR rated at 1,000 volts made in accordance with Specification 
JAN-C-76 with final Navy Inspection Approval if desired before ship- 
ment. Made in all sizes solid and standard #26 gauge to #8 gauge, 
best quality vinyl extruded insulation covered with cotton, rayon, or 
glass braid a finished with flexible flameproof lacquer. Also sup- 
plied plain and with thin extruded nylon sheath. Diameters as small as 
standard 600 volt wire. 

TYPE SRHV similar to SRIR except rated at 2500 volts. 


Furnished in any color or color combination, with no minimum quanti- 
ties. Price varies with the amount of each color ordered. 


BOSTON INSULATED WIRE & CABLE CO. 
DORCHESTER, MASSACHUSETTS 


eee, | __ PREFERRED FOR 
i Oe i. a 

— a | PRODUCTION DRYING 
a. Because they're especially made for industrial use, Nalco Infra-red 

—E Lamps are widely preferred for production drying and baking. Their 
ae quick, penetrating heat assures completed jobs in a fraction of the 

time required by ordinary methods. The flexibility of infra-red 
makes for easy, quick changes in production line set-ups. Low 


initial and replacement cost makes installation of this production- 
proved lamp practical and more economical. 


FOR ELECTRIC HEATING APPLIANCES Send for Bulletin: “Drying Problems Made Easy” 
Pa 


NORTH AMERICAN 
THE LOUTHAN MANUFACTURING COMPANY . ” Sleetrie Lamp Ca 


1082 Tyler Street St. Louis 6, Mo. 
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CASTINGS: BRASS, BRONZE AND 
| COPPER 


| Johnson Bronze Co., 570 Mill, New Castle, 
| Pa. 
| Mallory & Co., Inc., P. R.. indianapolis 6, 
| Ind 


| Scovill Mfg. 


STH a 


Co., 18 Mill, Waterbury 1, 


CASTINGS, DIE. See Die Castings. 
CASTINGS, GRAY IRON 
Electric Auto Lite Co., Port Huron, Mich. 
Wheland Co., The, Foundry Div., Chat- 
S cm | tanooga 2, Tenn. 
| 
a 
tT UE drawings CASTINGS, MAGNESIUM 
American Magnesium Corp., Subsidiary of 


Aluminum Company of America, 1715 
(i PAS ITED nT Gulf Bldg., Pittsburgh 19, Pa. ‘‘Mazlo.’ 
g CASTING, PRECISION (Lost-Wax 
Process 
International Nickel Co., 67 Wall, New 
if RTT York 5, N. Y. (Nickel and Alloys) 
**Inco,’’ ‘‘Inconel,’’ ‘‘Monel.’’ 


CATHODE RAY TUBES. 
Cathode 


See Tubes, 
Ray. 


CEMENT, CERAMIC 
Titanium Alloys Mfg. Co., 
New York, N. Y. “TAM.’ 


111 Broadway, 


CEMENT, INSULATING AND SEAL- 
ING 


Bakelite Corp., 





Unit of Union Carbide & 


i Carbon Corp., Dept. 48, 30 E. 42nd, 
New York 17, N. Y¥. 
bas ai “ General Electric Co., Section RIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 
—S CEMENTS, LIQUID 
; Ambroid Co., 305 Franklin, Boston 10, 
Mass. 


WITH 


CENTRIFUGAL CASTING 
MACHINES 














H R Engineering Laboratories, 104 Cellar 
Ave., New Hyde Park, N. Y. 
Most designers know that Alcoa manufactures a complete CERAMICS 
“ . . ° Lc: an Electrical Porcelain (A) 
line of aluminum fasteners, including Phillips head. That Refractory Porcelain (B) 
. ° ° s 
these fasteners should be used in aluminum assemblies, ihn CCU 
(1) to avoid galvanic corrosion from dissimilar metals, ae 
(2) to maintain the weightsaving, corrosion-resistant ad- American Lava Corp.., Chattanooga 5, Tenn. 
: : cides ““AlSiMag’”’ (C). 
vantages of the aluminum assembly itself. BUT unless Coramic Seoctalities Co., 444 W. Sixth, 
‘ en ait ee Se 7 : oe East Liverpool, Ohio (A). 
you, as a designer, specify “ALCOA Aluminum Fasten- Gdans Sae te, GN Geka 
ers” right on your drawings, someone down the line may 11, Ohio (AB). 
Frenchtown Porcelain Co., 9 Muirhead 
switch to another metal. It Ave., Trenton 9, N. J. (ABC) 
c , 50.5 comb, 
FOR FASTENING may be ac ostly switch. 'f our an (ae Porcelain Co., Macomb 
nearby Alcoa distributor will Knox Porcelain Corp., Knoxville 1, 
OTHER MATERIALS, TOO! ; / 5 Tenn. (A). 
give you full details on Alcoa Louthan Mfg. Co., 2000 Harvey Ave., 
. East Liverpool, Ohio (A) 


Wherever you seek corro- 
sion resistance in a fasten- 
ing, rely on Alcoa Fasten- 


Fasteners to be incorporated 
in your original designs. 


New Jersey Porcelain Co., Ave. 
& Plum, Trenton 5, N. 


Plastic Insulator Co., Inc., 


New York 
J. 
369 Lexington 


ALUMINUM C OMPAN ( Ave., New York 17, N. Y. (AC). 
ers. Products of metal,wood eee = 615 C. if BI 1 1” Porcelain Products, Inc., 1241 W. Front, 
AME sAs 2 yu ag., Findlay, Ohio (A). 
or plywood for outdoor use iets SO Wineene Zolne Square D Co., 6060 Rivard, Detroit 11, 
and household equipment tsbure > enna. Oales Mich. (A). 
with which fastenings are offices in principal cities. Star Porcelain Co., 41 Muirhead Ave., 


Trenton 9, N. J. (ABC). 
Steward Mfg. Co., D. M., 
Tenn. ‘‘Lavite’’ (C). 
Stupakoff Ceramic Mfg. Co., Latrobe, Pa 
‘‘Insulcon’’ (B). 
Titanium Alloy Mfg. Co., 
New York, N. Y. “TAM” 
Universal Clay Products Co., 
First, Sandusky, Ohio (A). 


supplied are examples. Chattanooga 1, 


111 Broadway, 
(D). 
1540 E. 


CHOKES 


Federal Telephone and Radio Corp., Dept. 
F-416, 67 Broad, New York 4, N. Y. 
Ohmite Mfg. Co., 4804 Flournoy, Chicago 
44, Ib 

CHROME NICKEL ALLOYS. See 
Resistance Alloys. 

CIRCUIT BREAKERS 

Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. “‘Noark.”’ 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Heinemann Electric Co, 99 Plum, 
Trenton, N. J. “HECO.” 

Trumbull Electric Mfg. Co., Plainville, 
Conn. 

| Westinghouse Electric Corp., P. O. Box 

t 969, Pittsburgh 30, Pa. ‘*De-ion.’ 

CLAMPS, GROUND 

Ilsco Copper Tube & Products Co., 
Cincinnati 27, Ohio. 

Trico Fuse Mfg. Co., 2948 N. 5th, 


| Milwaukee 12, Wis. 


| CLAMPS, TEST 

| Chase Brass & Copper Co., Inc., Water 
bury 91, Conn. 
Trico Fuse Mfg. Co., 2948 N. 5th 
Milwaukee 12, Wis. 


FENIERIS® 


ie Gc 





ie aaa 


CLEANING COMPOUNDS 


Mitchell-Bradford Chemical Co., 2446 4 
Main, Bridgeport, Conn. 
Oakite Products, 18 H Thames 


Inc., 
New York 6, N. Y. 


CLIPS, SNAP. 
CLOTH, ELECTRICALLY CONDUc. 


See Rings, Retainer 


TIVE. (See Fabrics, Electrica! ly 
Conductive. 

CLOTH, INSULATING. See Fabrics 
Insulating. 

CLOTH, TRACING. See Tracing 
Cloth & Paper. 


COATINGS, PROTECTIVE 
Bakelite Corp., Unit of Union Carbide @ 


Carbon Corp., Dept 48, 80 E. 42n4, 
New York 17, N. Y. 
Puritan Co., Inc., 577 Lyell Ave. 
Rochester 6, N. Y. 
COAXIAL CABLE. See Wire and 


Cable, Insulated. 


COIL CORES AND FORMS. (See also 
Ceramics; Tubing, Paper) 

Paramount Paper Tube Corp., 612 La 
fayette, Fort Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W 
Charleston, Chicago 47, Ill. 

Stackpole Carbon Co., Marys, Ps 


St. 
(Screw-Type, Molded Iron). 


COILS and WINDINGS 

Acme Wire Co., 1255 Dixwell Ave., 
Haven 14, Conn. 

Cambridge Thermionic Corp., 458 Concord 


New 


Ave., Cambridge 38, Mass. 

Coto-Coil Co., Inc., 65 Pavilion Ave. 
Providence 5, R. I. 

Dano Reena Co., 93 Main, Winsted. 
Con 

Davis me Co., Inc., Dean W., 1006 First 
Kentland, Ind. 


Dinion Coil Co., Caledonia, N. Y. 

Electric Auto-Lite Co., Port Huron, Mich 

Federal Telephone and Radio Corp., Dept 
F-416, 67 Broad, New York 4, N. Y. 

General Electric Co., Section E700-84, 
Apparatus Dept., Schenectady ee 

Gramer Company, 2734 N. Pulaski Road. 
Chicago 39, Ill. ‘*Gracoil.’’ 

Nothelfer Winding Laboratories, 11 Albe 
marle Ave., Trenton 3, N. J. ‘““H-W-1T’ 


COIL WINDING MACHINES 
Universal Winding Co., P. O. Box 1605 
Providence 1, KF. I. 


COMMUTATORS 


Kirkwood Commutator Co., 1345 Carnegie 


Ave., Cleveland 15, Ohflo. 
Nippert Electric Products Co., 1759 W 
Mound, Columbus 16, Ohio. ‘‘Nepco.’ 


COMMUTATOR SAWS and SLOTTERS 
Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 


COMPOUNDS, SEALING. See Cement 
Waxes and Compounds. 


COMPOUNDS, VARNISH. See Var 
nishes, Compounds and Resins. 


COMPRESSORS, AIR. 


Gast Mfg. Corp., 135 Hinckley, Benton 
Harbor, Mich. (Air Motors). 
CONDENSERS. See Capacitors. 


CONNECTORS, WIRE & CABLE 

Aircraft-Marine Products, Inc., 1504 N 
Fourth, Harrisburg, Pa. ‘AMP.’ 

American Brass Co., Waterbury 88, Conn 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 


Federal Telephone and Radio Corp oe 


F-416, 67 Broad, New York 4 

General Electric Co., Section A50-122 
Appliance & Merchandise Dept., Bridge 
port 2, Conn. 

Ideal Industries, Inc., 1008 Park Ave 
Sycamore, Ill. 

Ilsco Copper Tube & Products, Inc 


Cincinnati 27, Ohio. 
Krueger & Hudepohl, 
Cincinnati 2, Ohio. 
Mines Equipment Co., 


Third & Vine Sts 
4223 Clayton Ave 


St. Louis 10, Mo. 

Morse Co., Frank W., 1300 Soldiers Field 
Rad Zoston 35, Mass. 

Scintilla Magneto Div., Bendix Avation 
Sidney, N. 

Sherman Mfg. Co., H. B., 12 Barney 
Battle Creek, Mich. 

Trumbull Electric Mfg. Co., Plainville 
Conn. 

CONTACTORS, MAGNETIC. See 


Relays & Contactors. 
CONTACTS AND CONTACT POINTS 
Baker & Co., Inc., 113 Astor, Newark 
N J 
233 Spring, New Yor 


547—39th, Union 


Brainin Co., C. S8., 
, es 

Callite Tungsten Corp., 
City, N. 

Fansteel 
Chicago, Ill. 


Corp., North 
**Fastell.”’ 


Metallurgical 
‘‘Fasaloy,”’ 


ELECTRICAL MANUFACTURING 





GENERATORS 
CONVERTERS 


DYNAMOTORS 
and other products COMP RESSION MOLDING 
speciat «,o | {OF exacting customers 


& universaL MOTORS 
Look at this instrument 
case! Note the exact- 
For years our specialty has been the design and production # —~ detail — the deep 
of special units to meet the specific requirements of our ' i composite holes and 


many customers . . . not ordinary stock units, but motors, ; ‘Sime . cavities. This job is 
generators and other devices properly designed a td . : : 

to do the right job the right way. Initiative and typical of many instru- 
engineering skill plus the finest craftsmen have ment cases and electri- 
made ESCO the trade mark that signifies com- at ' cal equipment compo- 
plete satisfaction in specially-designed electri- ; : 

wbeodoael. (Aa- nents molded by Van 


Norman. 


When yon have a com- 
ae PA pression molding job— 
219 SOUTH STREET, STAMFORD, CONN., : 4g usual or unusual that 
mei u involves close _ toler- 
: | ances, threading, deep 
3 drawing, side cores, 
SCREW MACHINE P RODUCTS | . horizontal bosses, metal 
inserts or other special 
AND : wet techniques, look to Van 

METAL SPECIALTIES || : Norman. 


Modern plant equipped to 
produce accurate work in 
all metals. 


Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc 
70-82 Baker Street 
Providence, Rhode Island 


DYKEM STEEL BLUE 


STOPS 
LOSSES} 


making dies 
& templates 


Simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the scribed layout lines show up in sharp relief, and at the 
same time prevents arr — Increases efficiency and accuracy. 
rite for full information 


THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 
In Canada: 2466 Dundas St. West, Toronto, Ont. 
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Van Norman service in- 
cludes experienced ad- 
vice, engineering, de- 
sign, mold - making. 
molding, and finishing. 
Van Norman offers a 
permanent, trained staff 
of men who know their 
jobs. 


Van Norman is ready, 
equipped and organ- 
ized to work with you 
and you will like this 
service. Phone or drop 
us a ‘ine today. We 
can help you and help 
you quickly. 
Plastic 
Molding 
Since 1917 


VAN NoRMAN 


MOLDING COMPANY 


Telephone Drexel 4477 
4633 Cottage Grove Avenue 
Chicago 15, Illinois 





WIRE STRIPPERS 
aaa mee 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 
plus! 








E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed 
to do quantity work on a quality basis on all types of insulated wire 





E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to op- 
erate as a pair of pliers. 

Always ready to use. Its triplicate 
action of clamping the wire, cutting the 
insulation and stripping is automatically 
timed and performed with one squeeze 
of the handles. When the pressure is 
released, the handles open. Will not 
crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat 
orders attest to its superiority. 


from 8 gauge to the very 
finest wire. 


Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and re- 
lease the wire — all in 
ONE simple foot pedal 
movement. 





TRY THESE PYRAMID WIRE STRIPPERS 


Prove the merits of a Pyramid Wire Stripper in your shop on your own 
work. Send your wire samples and specifications so that we may 
accurately gauge your needs before shipping machine and instructions. 


Send for Circulars and Full Particulars 





All Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot Pedal, 
Mastercratt Foot Pedal, Side Lever, Overbead Lever and Hand Wire models 
—sere fully guaranteed for performance as well as mechanical construction. 


PYRAMID PRODUCTS He 


2224 SOUTH STATE STREET 


254 


CHICAGO 16, 





General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 

Gibson Electric Co., 8349 Frankstown Ave., 
Pittsburgh 21, Pa. ‘‘Gibsiloy.’’ 

Makepeace Co., D. E., Attleboro, Mass. 
(Bar Contact Tape). 

Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 
Ney Co., The J. M., 172 Elm, Hartford 
Cc 


Stackpole “Carbon Co., St. Marys, Pa. 

Standard Metals Corp., 262 Broad, N. 
Attleboro, Mass. 

Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. ““Wiles.” 


CONTACTS, CARBON. See Carbon & 
Graphite. 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. ‘“‘Heyco.”’ 


CONTRACT MANUFACTURING 
Boehme, Inc., H. O., 915 Broadway, New 
York 10, N. Y. 


CONTROLLERS, MOTOR 
Allen-Bradley Co., 1816 8. Second, 
Milwaukee 4, Wis. 
Arrow-Hart & Hegeman Electric Co., 
103 Hawthorne, Hartford, Conn. 
Electro Switch Corp., 193 Board, Wey- 
mouth 88, Mass. 
Euclid Electric Mfg. Co., 1335 Chardon 
Road (Euclid) Cleveland 17, Ohio. 
Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. 

General Electric Co., Section yee 57, 
Apparatus Dept., Schenectady 5, N. Y. 
Master Electric Co., Dayton 1, Ohio 
(Magnetic Starters). 

R-B-M Division, Essex Wire Corp., Dept. 
D-12, Logansport, Ind. 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

Struthers-Dunn, Inc., 150 N. 18th, 
Philadelphia 7, Pa. 

—— Electric Mfg. Co., Plainville, 
onn 

Ward Leonard Electric Co., 384 South, 
Mount Vernon, ; a 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CONTROLS, FLOAT and LIQUID 
Level. See Switches. 


CONTROLS, PHOTOELECTRIC. See 
Photoelectric Cells and Tubes. 


conraeS. PRESSURE and TEM- 
PERATURE. See also Relays; 
Suinchen Thermostats. 

Allen-Bradley Co., 1316 8. Second, 
Milwaukee 4, Wis. 

Barber-Colman Co., Rockford, Ill. 

Bristol Company, 158 Bristol Rd., Water- 
bury 91, Conn. 

Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Fenwal, Inc., 51 Pleasant, Ashland, Mass. 
“Thermoswiteh.”’ 

General Electric Co., Section yeree- 57, 
Apparatus Dept., Schenectady 5 we 

Jefferson Electric Co., Bellwood, ‘m1. 

Mercoid Corp., 4218 Belmont Ave., 
Chicago 41, Ill. 

Minneapolis- Honeywell Regulator Co., 2685 
Fourth Ave., 8., Minneapolis 8, Minn. 

Robertshaw Thermostat Co., Youngwood, 


Pa. 

Spencer Thermostat Co., 101 Forest St., 
Attleboro, Mass. 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

Ward Leonard Electric Co., 34 South S8t., 
Mount Vernon, N. Y. 


CONTROLS, REMOTE. See Push 
Button Stations; Relays and Con- 
tactors; Switches. 


CONVERTERS, ROTARY. 
See Motors & Generators. 


COPPER. See Brass, Bronze and 
Copper. 


COPPER, BERYLLIUM. See Beryl- 
lium Copper. 


CORD, FLEXIBLE CONDUCTOR. See 
Wire and Cable. 


CORD SETS 

Accurate Insulated Wire Corp., 28 For, 
New Haven, Conn. “‘Accwire’’ 

American Electrical Heater Co., Detroit 
2, Michigan. 

Belden Mfg. Co., 4633 West Van Buren, 
Chicago 44, Ill. 

Cornish Wire Co., Inc., 15 Park Row, 
New York 7, N. Y. ‘‘Corwico” 

General Electric Co., Section A50-122, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. ‘‘Flamenol’’ 

Interstate Mfg. Oxp.. 125 Sussex Ave., 
Newark 4, N. 

— Electric Co., 70 River, Pawtucket, 


Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 

Paranite Wire & Cable Div., Essex Wire 
Corp.. Fort Wayne 6, Ind. 

Phalo Plastics Corp., 25 Foster, Worces 
ter 8, Mass. 





Plastic Wire & Cable Corp., 405 & 
Main, Jewett City, Conn. “‘Plastic-on” 

R. I. Appliance & Cordset .Co., 195 
Weeden, Pawtucket, R. I. 

Royal Electric Co., Inc., Pawtucket, R. 1. 
United States Rubber Co., 12380 Avenue 
of the Americas, New York 20, N. Y 
Westinghouse Electric Corp., P. 0. Ba 

868, Pittsburgh 30, Pa. 


CORD, RESISTANCE LINE. See Re 
sistance .Line Cords 


ome, 2 TWINE, ARMATURE ane 

Insulation Manufacturers Corp., 565 W 
Washington Bivd., Chicago 6, Ill. 

ates ee Company, Schenectady 1, 


Mitchell-Rand Insulation Co., Inc., 6) 
Murray, New York 7, N.Y. 
Westinghouse Electric Corp., P. 0. Ba 
868, Pittsburgh 30, Pa. 


CORES, COIL. See Coil Cores and 
Forms 


CORES, POWDERED IRON. See 
Powdered Metal Products 


CORES, REFRACTORY. See Ceramics 


CORES, TRANSFORMER 
Westinghouse Electric Corp., P. 0. 
868, Pittsburgh 380, Pa. *“Hiporsil’’ 


CORK and CORK COMPOSITIONS 
Armstrong Cork Co,, 9501 Arch, Lan- 
caster, Pa. 


COTTON SLEEVING. See Tubing 
and Sleeving. 


COUNTERS 
Bristol ey. se Bristol Rd., Water. 


bury 
National Acme Co., 170 E. 181st, Cleve- 
land 8, Ohio. ‘*Chronolog,”’ “Namco” 
Veeder-Root, Inc., Dept. 687, Hartford 4%, 
Conn. ‘‘Countrol’’ 


COUPLINGS, FLEXIBLE 

Crocker - Wheeler Electric Manufacturing 
Co., Ampere, N. J. 

Guardian Products Corp., 216 E. Miehi- 
gan, Michigan City, Ind. 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 

Lovejoy Flexible Coupling Co., 5049 W 
Lake, Chicago 44, Ill. 


CRYSTAL UNITS, QUARTZ 

Cambridge Thermionic Corp., 458 Coneoré 
Ave., ee 88, Mass. 

Federal Telephone and Radio Corp., Dept 
F-416, 67 Broad, New York 4, N. Y. 


CUPRO NICKEL. See Nickel. 


CUSTOM MOLDERS. See Plastics, 
Oustom Molders and Extruders. 


DECALCOMANIAS 


Meyercord Co., Dept 7-12, 5823 W. Lake. 
Chicago 44," Ill. 


DIALS, PANEL and INSTRUMENT 

Etching Co. of America, 1520 Montana 
Dept. E-1, Chicago 14, IIL 

Hopp Press, Inc., 460 W. 34th, New Yorb 


DIAL LIGHT ASSEMBLIES. See 
Lights, Pilot & Indicator. 


DIE CASTNGS 

Aluminum Co. of America, 2179 Gulf 
Bldg., Pittsburgh 19, Pa. (Aluminum) 

Electric Auto-Lite Co., Toledo 1, Ohio 
(Aluminum & Zinc.) 

Madison-Kip Corp., S14 Waubesa, Madi- 
son 4, Wis, (Aluminum & Zinc. ) 

New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Zine Die Casting 
Alloys.) ‘‘Horsehead.’’ 


DIELECTRIC HEATING UNITS. See 
High Frequency Heating Units. 


DIES, LAMINATION and 
PERFORATING 

Hoagland Mfg. Co., Ine., 29 Winton, 
Bridgeport 4, Conn. 

Whistler & Sons, Inc. B., 752 Mili- 
tary Road, Buffalo i7, oe. Y. (Adjust 
able Perforating.) 


DISCS, BRAZING. See Brazing Discs 


DIVIDERS, VOLTAGE. See Resistors 


DRAFTING EQUIPMENT and 
MATERIAL 

Bruning Co., Ine., Charles, 4746-48 
Montrose Ave., Chicago 41, Til. 

Eastman Kodak Co., Industrial Phote- 
gtaphie Div., Rochester 4, N. Y. 

Keuffel & Esser Co., Hoboken, N. J 
“*Paragon.’’ 

Post Co., Frederick, 3650 N. Avondale 
Ave., Chicago 19, IIL 


DRAWN METAL SHAPES. (See also 


Stampings. ) 
Electric Auto-Lite Co., Toledo 1, Ohio 


ELECTRICAL MANUFACTURING 




















Reg. U. 8. Pat. Off. 


Makes the 





SOCKET SET SCREW a "Self-Locher” 


And that knurled cup point digs-in and “stays dug’’—regardless 
of the most chattering vibration . . . yet, the “Unbrako” Self- 
Locker can be used over again and again! Sizes from +4 to 
1¥2” in a full range of lengths. For full information on this and 
other “Unbrako” Socket Screw Products, ask for your copy of 
the “Unbrako” Catalog. 


“Unbrako” Products are sold entirely through 
Industrial Distributors. 


Knurling of Socket 
Screws originated with 
“Unbrako” in 1934. 


OVER 45 YEARS IN BUSINESS 


JENKINTOWN, PENNA., BOX [EEN +> BRANCHES: BOSTON «+ CHICAGO «+ 





For Impregnating 
Radio Coils, Transformer Coils, 
ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
ramics. 


For Sealing 
Condensers, Batteries, Switch 
erminals, 


Base Terminals, Socket T: 
Light Fixtures. 


For Dipping 
Coils, Tramsformers, Condensers. 
For Potting 


BIWAX 


COM POU ND Leading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and caieoal for specific applications. Samples furnished on request. 








3445 Howard Street SKOKIE, ILL. 
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To carry radial and/or thrust loads in 






> small precision mechanisms specify M.P.B. 
types and sizes Miniature ball bearings. 
of miniature 
ball bearings 
i 
@ 


a G 
MINIATURE/ 2eci5io7 BEARINGS 


INCORPORATED 


KEENE, NEW HAMPSHIRE, 





We also design and manufacture spe- 






cial bearings. 
Write for complete details in EM-48 
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THE KNURLED cuP POINT DOES IT. 


STANDARD PRESSED STEEL 


DETROIT 


The most economical way of 
providing low voltage circuits 
for the lighting and operating 
of machine tools is to run a 
BIWAX CORPORATION branch line from the power line, 
using a transformer to step 
down the voltage. 
Dongan Transformers are being 
used for this purpose in indus- 
trial plants throughout the na- 
tion, reducing installation time 
also conserving critical 
materials. 





NTT 


PAT’D AND 
PATS. PEND. 





he 


SAN FRANCISC 


e INDIANAPOLIS «+ ST. LOUIS « 


ye Circuit 


Transformers: 





DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 


~ 


The Dongan Line 
Since Nineteen-Nine ; 


















MERCURY 
SWITCHES 
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ACTUATED TYPE 


aT TYPE MERCOID 
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Mercury switches bearing the registered 
: trade mark name of ‘‘Mercoid"’ are not sub- 
ject to open arcing, oxidation, corrosion, 
pitting or sticking of the contacting surfaces. 


There are numerous applications where these 
° switches have a definite advantage over the 
open contact type switches. 


Mercoid switches are available to the trade 
in various designs, sizes and capacities. 


Our engineers gladly offer their assistance 
in the adaptation of our switches to your 
switch problems. 


Further information sent upon request. 


THE MERCOID CORPORATION, 4201 BELMONT AVENUE, CHICAGO 41, ILLINO/IS 


Accurate 
Computing 


Fairchild 
Precision 
Linear Potentiometer 


In this integrating computer accurate resetability in both the single-solu- 
tion computer potentiometer and the integrating potentiometer eliminates 
hunting and carry-over errors. 

Fairchild’s low-torque Linear Potentiometer — which is a small precision 
instrument—can be reset to any selected resistance or angle of rotation 
with an accuracy thatis unsurpassed in any other single-turn potentiometer. 

This precision performance is maintained over a million cycles of opera- 
tion with long-life precious metal alloy contacts. For complete data ad- 
dress: Dept. ‘G’, 88-06 Van Wyck Boulevard, Jamaica 1, New York. 


OR ge ord e 


AND INSTRUMENT CORPORATION 
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, Scovill Mfg. Co., 18 Mill, Waterbury 91, 


Conn. 

Whistler & Sons, Inc., 8S. B., 752 Mili- 
tary Road, Buffalo 17, N. Y. 

Worcester Pressed Steel Co., 612 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel. 


DRIVES, ELECTRONIC 

Federal Electric Products Co., 50 Paris 
Newark 5, N. J. 

General Electric Co., Section H669-57, 
Apparatus Dept., Schenectady 5, N. Y. 
‘*Thy-mo-trol.’’ 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, Ohio. ““V-S”’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. ‘‘Mototrol.’’ 


DRIVES, M-G VARIABLE SPEED 
Unimax Switch Corporation, 460 W. 34th, 
New York 1, A 


DRIVES, V-BELT 

| Dayton Rubber Mfg. Co., Dayton 1, Ohio. 

Goodrich Co., B. F., Dept. EM-127, 
Akron, Ohio. 


DUPLICATING MACHINES, DIE- 
LESS. See Benders, Brakes & 
Shears. 


DYNAMOTORS. See Motors and Ger 


erators. 


ELECTRICAL SHEETS. See Steel, 
Electrica 


ELECTRODES, RESISTANCE 
WELDING 

| Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


ELEVATORS, PORTABLE 
West Bend Equipment Corp., 233 Water, 
West Bend, Wis. 


ENAMELING SHEETS. See Steel— 
Commercial Forms & Grades. 


ENAMELS. See Lacquers. 
EXPRESS SERVICES 


Air Express Div., Railway Express 
Agency, 230 Park Ave., N. ¥. 17, N. Y 
EYELETS 


American Brass Co., Waterbury 88, Conn 
““Tru-Flange.”’ 

Scovill Mfg. Co., 18 Mill, Waterbury 
91, Conn, 


FABRICS, ELECTRICALLY CON- 
DUCTIVE 

Pacific Mills, Industrial Fabrics Dept., 
214 Church, New York 13, N. Y. 
(Sheets & Tapes) 


FABRICS, INSULATING (Sheets and 

Tapes) 
Fiber-Glass, Varnished Cambric, Cot- 
ton, Linen, Silk, etc. (see also Tubing 
and Sleeving, Braided Fabrics; Tape 
and Sheeting, Synthetic Resin) 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. ‘“‘Turbo.’’ 

General Electric Co., Section RIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 

Holliston Mills, Inc., Norwood, Mass. 

Husite Div., The Huse Liberty Mica Co., 
171 Camden, Boston 18, Mass. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, III. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. ‘‘Fibron.”’ 

Mica Insulator Co., Schenectady 1, N. Y. 
“Empire.”’ ‘“‘Mico.”’ 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. ; 
**Natvar.’’ 

New Jersey Wood Finishing Co., Wood- 
bridge, N. J. ‘‘Varslot.’’ ‘“‘Vartex.”’ 
Owens-Corning Fiberglas Corp., Dept. 
866, Toledo 1, Ohio. ‘‘Fiberglas.’’ 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. ‘*Tuffernel.”’ 


FAN BLADES. See Blades, Fan. 


FANS & BLOWERS 

Heinze Electric Co., 685 Lawrence, 
Lowell, Mass. 

Robbins & Myers, Inc., Motor Div., 
Springeld, Ohio. 

Signal Electric Mfg. Co., Menominee, 
Mich. 

Smith Mfg. Co., Ine., F. A., 250 Davis, 
Rochester 2, N. Y. ‘‘Fasco.’’ ‘‘Pilot.’’ 


FASTENERS (Bolts; Pins; Nuts; 
Rivets; Screws; Washers) 


BOLTS and NUTS 


Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Nuts (C) 

Sheet Metal, Lock Spring Assembly 

Nuts (D) 

Screw Thread Inserts (E) 

Headed and Rolled Thread Parts— 
| Studs, ete. (Cold Upset) (F) 
| Spade Belts (S) 
| Aircraft Screw Products Co., Inc., 47-23V 

35th, Long Island City 1, N. Y. ‘‘Aero- 
| Thread,”’ ‘‘Heli-Coil’’ (AE) 
| Allmetal Screw Products Co., Dept. EL, 
| 88 Greene, New York 13, N. Y. (A) 


American Screw Co., Providenee 1, R. 1. 


(BF), (Cold Headed Screws) 
Buntaio Bolt Co., Norty Lonawauna 
N. Y. (A) 
Chase Brass & Copper Co., Inc., Water 
bury 91, Conn. (AC) 
Clark Bros. Bolt Co., Milldale, C 
(ABF) 
Continental Screw Co., New Bedforg 
Mass. (AB) 
Elastic Stop Nut Corp. of Americs 
Union, N. J. “‘ESNA” (C) 
wees Auto-Lite Co., Toledo 1, Ohbto 


(E) 

Harper Co., H. M., 2609 Fletcher, Chi 
cago 18, Ill. (ABC) 

Holo-Krome Screw Corp., Hartford 19 
Conn. (A), (Stripper bolts) 

Lamson & Sessions Co., 1971 W. 85th 
Cleveland 2, Ohio (AB) 
Milford Rivet & Machine Co, 87) 
Bridgeport Ave., Milford, Conn. (B 
National Lock Washer Co., Newark § 
N. J. (B) 

New England Screw Co., Keene, N. H. (B 

Palnut Company, Inc., 66 Cordier, Irv 
ington 11, N. J. (C) 

Parker-Kalon Corp., 200 Varick, Nev 
York 14, N. Y. AB) 

Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn. (ABF) 

Reed & Prince Mfg. Co., Worcester, Mas: 
(A) 

Russell, Burdsall & Ward Bolt & Nw 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Prod 
ucts Div.. Waterville 48, Conn. (F 

Thompson-Bremer & Co., 1638 W. Hub 
bard, Chicago 22, Ill. ‘‘Everlock’’ (C 

Tinnerman Products, Inc., 2042 Fulton 
Road, Cleveland 13, Ohio. ‘“‘Speec 
Nuts” (D) 

Wenco Mfg., 11386 W. Hubbard, Chirag 
22, Ill. (8) 


PINS—Cotter (F); Locking ane 
Taper (G) 

—_ Manufacturing Co., Hartford, Conn 
(H) 

Allmetal Screw Products Co., Inc., Dep 
EL, 33 Greene, New York 13, N. Y. (F) 

Chase Brass & Copper Co., Waterbury 
91, Conn. (F) 

Hubbard Spring Co., M. D., 525 Centra) 
Ave., Pontiac 12, Mich. (F) 

Lamson & Sessions Co., 1971 W. 85th 
Cleveland 2, Ohio (F) 


PRE-ASSEMBLED WASHERS ano 
SCREWS 


American Screw Co., Providence 1, R. | 
Central Screw Co., 3501 8. Shields, Chi 
cago 9, Ill. 

Chandler Products Corp., 1491 Chardon 
Cleveland 17, Ohio, 

Clark Bros. Bolt Co., Milldale, Conn 
Continental Screw Co., New Bedford 
Mass. 

Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. 

Lamson & Sessions Co., 1971 W. 85tb 
Cleveland 2, Ohio, 

National Lock Co., Rockford, III. 

New England Screw Co., Keene, N. H 

Pheoll Mfg. Co., 5700 W. Rooseveh 
Chicago 50, Ill. 

Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn. 

Russell, Burdsall & Ward Bolt & Nw 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Prod 
ucts Div., Waterville 48, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave 
Chicago 39, Ill. 

Stronghold Screw Products, Inc., 212 W 
Hubbard, Chicago 12, IIL. 


RECESSED HEAD SCREWS 


Aircraft Screw Products Co., Inc., 47-23% 
35th, Long Island City 1, N. Y. ‘‘Aero 
Thread.”’ 

Allmetal Screw Products Co., Dept. El 
33 Greene, New York 18, N. Y. 

American Screw Co., Providence 1, R. } 

Atlantic Screw Works, 85 Charter Oa? 
Ave., Hartford 5, Conn. 

Atlas Bolt & Screw Co., 1130 Ivanhoe 
Cleveland 10, Ohio. 

Central Screw Co., 3501 8S. Shields, Chi 
cago 9, Ill 

Chandler Products Corp., 1491 Chardon 
Cleveland 17, Ohio. 

Chase Brass & Copper Co., Inc., Water 
bury 91, Conn. 

Continental Screw Co., New Bedford, Mass 

Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. 

Harper Co., H. M., 2609 Fletcher, Chi 
eago 18, Il. 

International Screw Co., 9446 Roselawr 
Ave., Detroit 4, Mich. 

Lamson & Sessions Co., 1971 W. Sth 
Cleveland 2, Ohio. 

Milford Rivet & Machine Co., 871 Bridge 
port Ave., Milford, Conn. 

National Lock Co., Rockford, Ill. 

National Lock Washer Co., Newark 6 


National Screw & Mfg. Co., 2440 E. 75th 
Cleveland 4, Ohio. 

New England Screw Co., Keene, N. B 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. 

Pawtucket Screw Co., Pawtucket, R. } 

Pheoll Mfg. Co., 5700 W. Roosevelt, Chi 
cago 50, Il. 

Reading Screw Co., Norristown, Pa 

Reed & Prince Mfg. Co., Worcester, Mass 

Russell, Burdsall & Ward Bolt & Nv 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Prod 
ucts Div., Waterville 48, Conn. 

Southington Hardware Mfg. Co., Soutd 
ington, Conn. a 

Sterling Bolt Co., 209 W. Jackson, Chi 
eago 6, Til 


ELECTRICAL MANUFACTURING 














































SAVE CONDUIT, 


COPPER AND LINE suppli¢e fast | 


LOSSES, ACHIEVE 
CLEAN-LOOKING 
INSTALLATIONS 


with CH ICAG 0 


Power 
TRANSFORMERS 


Eliminate unnecessary 
runs of 115-volf@wiring to 
machine tools, welders, 
and other production 
equipment. Install these 
versatile transformers on 
the same 220 or 440-volt 
power line used for ma- 
chine operation, and sup- 
ply lighting and other 115- 
volt requirements up to 
250 VA (continuous duty) 
with economy. 






Simple, convenient to mount—will fit on any FD or FS-type 
conduit box, 


e 
@ Secondaries fused for overload protection. 
os 


High quality core and coil construction for long and depend- 
able operating life. 


@ Durable cadmium plated finish on shields and cover. 


Write for prices and further details. 


eT TRANSFORMER | Air Express is the fastest possible way to get 










Division of Essex Wire Corporation 


the supplies and equipment you need. That’s 
because your shipments go on every flight of 
all the Scheduled Airlines. No waiting around. 
And Air Express packages are picked up and 
delivered right to your door at no extra cost. 
Suasnad al ter Gaal This speedy service helps your business keep 


moving — lets you serve your customers better. 
Use *LEAD-ALL Motor Driven Screwdrivers with | . ' : . 
*SAFE-T Self Centering Screw Attachments. Model #300. Coast-to-coast delivery overnight is now rou- 


Now a New *RUMAC DEVELOPMENT | tine. And with low rates, there’s profit for you 


*FLEX-O-TENSION Flexible Shaft, For Use with Above Screwdriver, co sone’ Tlea 3 a 
Brings ‘Machine to the Work,’’ Saves Time, Improves Production, in Air Expre SS. Use it regularly. 
Prevents Slipping of Screwdriver. 


ALSO COMPLETE LINE OF WIRE STRIPPING MACHINES : ° , a 
SEND FOR COMPLETE CATALOG Specify Air Express-Worlds fastest Shipping Method 
M‘F‘G BY Chicago Office 
RUMAC MFG. CO. ATT. E. G. Hefter e Low rates — special pick-up and delivery in principal U. S, 
24 East 21st St. 612 No. Michigan Ave. towns and cities at no extra cost. 
New York 10, N. Y. Chicago 11, Ill. @ Moves on all flights of all Scheduled Airlines. 
*Reg. U. S. Pat. Off. Pat. Pending. @ Air-rail between 22,000 off-airline offices. 
e Direct air service to and from scores of foreign countries. 


3501 ADDISON STREET © CHICAGO 18, ILLINOIS 


SPEED UP PRODUCTION! 


Insert Screws and Nuts by Machine 


— True case history: Electric switches located in Tulsa, Okla., 

were wanted in Newark, N. J., to complete equipment and ful- 

' fill contract date. 211%-lb. package picked up the 17th at 

Se ee ee eee emer === 5:05 P.M., delivered 3:35 A.M. Distance, 1239 miles, Air | 
A SIZE and TYPE for every need! Express charge only $8.10. Other weights, any distance, 


similarly inexpensive and fast. Phone your local Air Express 
Division, Railway Express Agency for fast shipping action. 


Rates include pick-up and delivery door 
to door in all principal towns and cities. 









AIR EXPRESS, A SERVICE 


ee UReE™ & HUDEPOHL | OF RAILWAY EXPRESS 
aA eA ee 86THe scheouieo AIRLINES or tne unite states 
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commutator 
service is fast and 
dependable 


De dm eea et aU 


Manufacturers and Designers yy Precision Built Commutators 
ee me ee BOX 1903 COLUMBUS 16, OHIO au Lae eee 





TRACING CLOTH 
eV Se 


@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transparency and ink-taking surface and 
the superb quality of its cloth foundation. 

Imperial takes erasures readily, with- 
out damage. ff gives sharp contrasting 
prints of even the finés? lines. Drawings 
made on Imperial ovor fifty years ago 
ore still as good as ever, neither brittle 
nor opaque. 

If you like a duller surface, for clear, 


IMPERIAL 
ing Com I's geod for int cx wet, TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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Stronghold Screw Products, Inc., 212 W. 
Hubbard, Chicago 12, Th. 

Wolverine Bolt Co., 9685 Grinnell, De- 
treit 13, Mich. 


RIVETS 


Allmetal Screw Products Co., Dept. EL, 
Greene, New York 13, N. Y. 
Aluminum Co. of America, 2172 Gulf 
Bidg., Pittsburgh 19, Pa. ‘‘Alcoa.” 
Buffalo Bolt Cc., North Tonawanda, N. Y. 
Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, Ill, 

Clark Bros. Bolt Co., Milldale, Conn. 

du Pont de Nemours & Co., Inc., E. L, 
Dept. F-10, Wilmington 98, Del., (Ex- 
plosive) 

Goodrich, B. F., Dept. EM-127, Akron, 
Ohio. ‘“‘Rivnut’” (Blind) 

Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. 

Reed & Prince Mfg. Co., Worcester, Mass. 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

= & Son, Inc., Joseph T., Chicago, 


SCREWS—Cap and Set, Machine 
(H); Self-Tapping (J) 


Allen Mfg. Co., Hartford, Conn. (H) 

Allmetal Screw Products Co., Dept. EM, 
80 Grand, New York 13, N. Y. (H) 

is Screw Co., Providence 1, R. I. 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

— Bolt Co., North Tonawanda, N. Y. 
(H) 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. (H) 

Clark Bros. Bolt Co., a. Conn. (H) 

Continental Screw New Bedford, 
Mass. ‘‘Holtite,”’ np’? (HJ) 

Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, Ill. (HJ) 

_ ees Screw Corp., Hartford, Conn. 


Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio (HJ) 
Milford Rivet & Machine Co., 871 
Bridgeport Ave., Milford, Conn. (HJ) 
Moore, Inc., George W., 88 Beaver, 
Waltham 54, Mass. (H) 
National Lock Washer Co., Newark 5, 
N. J. (HJ) 
New England Screw Co., Keene, N. H. 


(HJ) 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (HJ) “‘Gear-Grip’’ 
Progressive Mfg. Co., 44 Norwood, Tor- 

rington, Conn. (H) 
Reed & Prince Mfg. Co., Worcester, Mass. 


(H) 
Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn. (HJ) 
Standard Pressed Steel Co., Box 594, 
Jenkintown, Pa. ‘“‘Unbrako” (H) 


WASHERS—Flat (K); Lock and 
Spring (L) 


Allmetal Screw Products Co., Dept. EL, 
83 Greene, New York 13, N. Y “K) 
Barnes Co., Wallace, Bristol, Conn. (KL) 
Chase Brass & Copper Co., Ine., Water- 

bury 91, Conn. (KL) 
Clark Bros. Bolt Co., Milldale, Conn. (H) 
Continental Screw Co., New Bedford, 
Mass. (K) 

Freeway Washer & Stamping Co., 4915 
Grant Ave., Cleveland 5, Ohio (K) 
Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 

Chicago 14, IIL 

Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, Ill. (K) 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. (K) 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 30, Ill (KL) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio (KL) 

Natiopal Lock Washer Co., Newark 5, 
N. J. ‘‘Kantlink’’ (L) 

Palnut Company, Ine., 66 Cordier, Irv- 
ington 11, N. J. (L) 

Quadriga Mfg. Co., 215 W. Grand Ave., 
Chicago 10, Ill (KL) 

Raymond Mfg. Co., Div., Associated 
Spring Corp., Corry, Pa. (KL) 

Thompson-Bremer & Co., 1638 W. Hub- 
bard, Chicago 22, Ill. ‘‘Everlock’’ (KL) 

Wrought Washer Mfg. Co., 2100 8. Bay, 
Milwaukee 7, Wis. (KL) 


FELT 


American Felt Co., Glenville, 
Felt Products Mfg. Co., ne “Carroll 
Ave., Chicago 7, Il. 
7 Co., 210-0 South, Boston 11, 
ass. 
Western Felt Works, 4035 Ogden Ave., 
Chicago 23, Tl. 


FERRO-ALLOYS 


Electro Metallurgical Co., Div. Union 
Carbide & Carbon Co., py = 80 
East 42nd, New York 17, 





FIBRE-GLASS. See Fabrice, lose 
lating 


FIBRE, PHENOL. See Plastics, Lam: 
nated. 


FIBRE, VULCANIZED. (Board, Sheet 
Rod, Tubing) 


Bee Oo % 8., 7-11 Montgomery, Hil 

8 . 

Continental-Diamond Fibre Co., Newars 
13, Delaware. 

Husite Div., The Huse Liberty Mica Co. 
171 Camden, Boston 18, Mass. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Mitchell-Rand Insulation Co., Ine., 5) 
Murray, New York 7, N. > 

National Vulcanized Fibre Co., Wilming 
ton 99, Del. “Peerless,” **Vuleot.” 

Rogers Corp., Manchester, 

Taylor Fibre Co., Norristown, "Pa. 

West Virginia Pulp & Paper Co., 23 
Park Ave., New York, N. Y. ‘Den 
site,’ ‘*Electrite.’’ 


FILLING COMPOUNDS. See Cements, 
Insulating; Waxes and Compounds 


FILTER ELEMENTS, POWDERED 
METAL 


oe Corp., Amplex Div., Detroit 8) 

ich, 

Moraine Products Division, Genera) 
Motors, Dayton Ohio. ‘‘Porex.’’ 


FILTERS, RADIO INTERFERENCE 
Deutschmann Corp., Tobe, Canton, Mas 
“Tobe,” 


Federal Telephone and Radio Cw, Dept 
F-416, 67 Broad, New York 4, N. Y. 
General Electric Co., Section 669-51 
Apparatus Dept., Schenectady 5, N. Y 
Mallory & Co., Inc., P. R., Indianapoli» 


6, Ind. 
Sprague Electric Co., North Adams, Mass 


FINISHES, PRODUCT. See Lacquers 
Enamels & Varnishes. 


FLEXIBLE CORDS. See Wire ano 


Cable, Insulated 
FLEXIBLE SHAFTING 
Walker-Turner Co., Inc., Plainfield, N. 2 


FLUORESCENT LAMP AUXILIARIES 
(For Resistors, see Resistors, Instru 
ment & Radio; See also Capacitors) 


Acme se Corp., 35 Water, Cubs 
N 


Arrow-Hart & Hegeman Electric Co., 10% 
Hawthorne, Hartford 6, Conn. 

Davis & Co., Dean W., 1006 First, Kent 
land, Ind. 

General Electric Co., Section A50-122, 
Appl. & Merchandise Dept., Bridge 


port 2, Conn. 
Gramer Co., 2784 N. Pulaski Road, Chi 
cago 39, Tl. 
Jefferson Electric Co., Bellwood, Ill. 
Sprague Electric Co., North Adams, Mase 
Westinghouse Electric Corp., Box 868 
Pittsburgh 30, Pa. 


FLUX, SOLDERING. See Soldering 
Compounds 
FOOT SWITCHES. See Switches 


FORGINGS 


Aluminum Company of America, 2179 Guilt 
Bldg., Pittsburgh 19, Pa. (Aluminum) 

American — Co., Waterbury 88, Conn 
** Anacon 

Revere Copper & Brass, Inc., 230 Par 
Ave., New York 17, N. Y. (Non 
ferrous) 

Bcovill Mfg. Co., Forgings Div., 18 Mil) 
Waterbury 91, Conn. (Non-ferrous) 


FREQUENCY CHANGER SETS. Ser 
Generators 


FUSE HOLDERS, MOUNTINGS ano 
CLIPS 


Iiseo Copper Tube & Products, Inc., Cin 
cinnati 27, Ohio. 
Jefferson Electric Co., Bellwood, Ml. 
Howard B. Jones Div., Cinch Mfg. Corp 
2460 W. George, Chicago 18, Mil. 
Morse Co., Frank W., 1300 Soldiers Field 
Rd., Boston 35, Mass. 
Trico Fuse Mfg. Co., Milwaukee, Wis. 
Trumbull Electric Mtg. Co., Plainville 
Conn. 


FUSES 


Federal Electrical Products Co., 50 Paris 
Newark 5, N. J. ‘‘Noark 

General Electrie Co., Section H669-51 
Apparatus Dept., Schenectady 5, N. Y 

Jefferson Electrie Co., Bellwood, Ill. 

Royal Electric Co., Inc., 95 Grand Ave. 
Pawtucket, R. I. 

Trico Fuse Mfg Co., Milwaukee, Wis 


ELECTRICAL MANUFACTURING 
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(Electrodynamometer Type) 
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... for discriminating users 
of fine panel instruments 
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AT STAY ACCURATE 
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OILERS 


Safeguard your customer’s valuable equipment 
with freedom from bearing failures. . . . Add 
longer machine life. . . . Modernize your ma- 
chinery with TRICO OILERS. 3 


WRITE FOR CATALOG 


TRICO FUSE MFG. CO. Milwaukee, Wis. 


MAGNATROL 


MAGNETIC VALVES 


To control electrically the flow 

of Air- Gas-Oil-Brine 

Hot or Cold Water, etc. 
Send for Catalog 


MAGNATROL VALVE CORP. 


56 BEEKMAN STREET NEW YORK, N. Y. 


IANUARY 1948 


ACTUAL SIZE 
“Also available in various sizes 
and case styles. For complete in- 


formation write for bulletin 


Street Chicago 44 


n Canada, Bach-Simpson Ltd 


“An EYE for 
Exactness” 


Photo Courtesy Sylvania Electric Products, Inc. 


STANLEY “’FLUD-LITE’’ MAGNIFIERS 


see the tiniest flaws and 
scratches in machined parts 
quickly, detect dimensional 
errors, check reamers, gauges, 
dies, etc., to perfection. 

Write for illustrated folder. 
Stanley Electric Tools, 502 
Myrtle Street, New Britain, 
Connecticut. 


The crystal-clear five-inch 
lens and directed fluorescent 
light of Stanley ‘‘Flud-Lite’”’ 
Magnifiers provide a never- 
tiring ‘‘eye’’ that guards 
against production errors. 

Ample magnification and 
glare-free light enable inspec- 
tors and machine operators to 


THE GREATEST NAME IN TOOLS 


Reg. U.S. Pat. Off, 


HARDWARE HAND TOOLS: ELECTRIC TOOLS 
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NOTE 


PARKER AVE. 


ELINGO ANNOUNCES: 


THE NEW MODEL ‘G’ 
FRACTIONAL H.P. MOTOR 





h.p. at 1800 r.p.m.; as induction motors 


at 1/10 at 1700 r.p.m.; 115 volts, 60 cycle 2 
A.C. A wide variety of other specifications * 
can be filled depending on requirements. *+: 
They can be made as 2-pole machines at + 


3600 and 3400 r.p.m., respectively; they 
can be wound for 1100 and 1200 r.p.m., 
as well as for 230 volts, 50-60 cycle A.C., 
- and other variations. 


Model “G” motors are 4-3/8” dia., 5-7/8” © 
long, and internal fan cooled. Castalumi- « 
num housings and end brackets, wrinkle <!% 
finish. Equipped with ball bearings, single 2° 
shield instrument type. Either base or face *?2 


mounted. Available with automatic reset 


thermal overload protection, and as totally if , 


=. enclosed units at reduced ratings. 
MES 
ay Mel O% 9° 


ELINCO DOES NOT MANUFAC. 
TURE OR CARRY STOCK MO. 
TORS; ALL UNITS ARE PRO.- 
DUCED TO ORDER IN SPECIAL 
HIGH-PRECISION INSTRU- 
MENT-TYPE MOTORS AND 
GENERATORS—EITHER TO 
THE BASIC SPECIFICATIONS 
OF THEIR OVER 230 DIFFER. 
ENT TYPES, OR TO WHATEVER 
PHYSICAL OR ELECTRICAL 
VARIATIONS ARE REQUIRED 
TO MEET SPECIAL USES 


tlectric Indicator Co, 


STAMFORD, CONNECTICUT 





SYNCHRONOUS OR INDUCTION 
MOTORS, DESIGNED AS SPLIT- 
PHASE, SINGLE-VALUE CAPACI 
TOR, OR THREE-PHASE TYPES 


SPECIFICATIONS 


HE new Model “G” Elinco motors are :“% 
rated: as synchronous motors at 1/20 ° 


















FUSIBLE ALLOYS 

Cerro De Pasco Copper Corp., Dept. 5, 
40 Wall, New York 5, N. Y. (‘‘Cerro- 
tru’’ Bismuth; Tin Eutectic; ‘‘Cerro- 
low’’ Indium) 

Federated Metals Div., American Smelt- 
ing & pais Co.. 120 Broadway, 


N. ¥., N 
GAGES — and 
VACUUM) 


Electric re Lite Co., Toledo 1, Ohte 
Germanow-Simon Machine Co., Rocheste 
‘. ¥. (Temperature) 
United States Gauge Div., American M+ 
_— and Metals, Inc., Sellersvilie 
a. . 


GALVANOMETERS. See Instrumente 


GASKETS 

Armstrong Cork Co., 9501 Arch, Lancas- 
ter, Pa. (Cork Compositions) 

Garlock Packing Co., Palmyra, N. Y. 

Goodrich, B. F., Dept. EM-127, Akron, 
Ohio, 

Rogers Corp., Manchester, Conn. (paper 
pressboard) 

United States Rubber Co., 1230 Avenue 
of Americas, New York 20, N. Y. 


GEARMOTORS: See Motors and Gen- 
erators. 


GEARS and PINIONS, METAL 

Chrysler Corp., Amplex Div., Detroit 1%, 
Mich. (Powdered) 

Gear Specialties, 2650 W. Medill Avw., 
Chicago 47, Ill. 

Perkins Machine & Gear Co., Springfiel ! 
2, Mass. 


GEARS .and PINIONS, NON-METAL- 
LIC. See Fibre; Plastics. 


GENERATORS. 
Generators. 


GLASS-FIBER CLOTH and TAPE. 
See Fabrics, Insulating 


GLASS-BONDED MICA 

General Electric Co., Plastics Div., 
Chemical Dept., Pittsfield, Mass. 
(mycalex) 


GLASS-SEALING ALLOYS 

Cerro De Pasco Copper Corp., Dept. 5, 
40 _ New York 5, N. Y. ‘‘Cerro- 
seal”’ 

Stupakoff Ceramic & Mfg. Co., Latrobe, 
Pa. ‘‘Kovar.’ 


GLASS, TECHNICAL 
Kopp Glass, Inc., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire) 

Ney Co., The J. M., 172 Elm, Hartford 
1, Conn. 

Standard Metals Corp., 262 Broad, N. 
Attleboro, Mass. 

Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. °*Wileo.’’ 


GRAPHITE. See Carbon and Graphite. 
GRIPS and CLAMPS. STRAIN RE- 
LIEF 


Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. ‘‘Heyco.”’ 

Walker Co., George, 118 Amsterdam 
Ave., Passaic, N. J. “Gripmaster.’’ 


HARNESSES and ASSEMBLIES, 
WIRE 


Belden Mfg. Co., 4633 West Van Buren, 
Chicago 44, IIl. 

Electric Auto-Lite Co., Port Huron, Mich. 

Federal Telephone & Radio Corp.. Dept. 

F 416, 67 Broad, New York 4, N. Y. 

General Electric Co. Section A50-122, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. ‘‘Flamenol’’ 

Interstate Mfg. Corp., 125 Sussex Ave., 
Newark 4, N. J. 

Miller Electric Co., 70 River, Pawtucket, 
R. I 


See Motors and 


Paranite Wire & Cable Div., Essex Wire 
Corp., Fort Wayne 6, Ind. 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 

Surprenant Electrical Insulation Co., Dept. 
C, 199 Washington St., Boston 7, Mass. 


HEATING ELEMENTS and UNITS 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y 

Hartford Element Co., Inc., 276 Windsor, 
Hartford 5, Conn, 

Tuttle & Kift, Inc., 1823 N. Monitor 
Ave., Chicago 39, Ill. ‘“Thermo-Kleen.” 
“*Monotube,’’ 

Vulean Electric Co., Danvers 2, Mass 

Westinghouse Electric Corp., P. O. Box 
968, Pittsburgh 30, Pa. ‘‘Uni-Therm.”’ 

Yale & Towne Mfg. Co., The, Room 1033, 
Chrysler Bldg., New York 17, N. Y 


HERMETIC SEALS. 


Terminals 


HIGH-FREQUENCY HEATING UNITS 
Federal Telephone and Radio Corp., Dept. 
F-416, 67 Broad, New York 4, N. Y. 

**Megatherm.*” 
General Electric CUo., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 
Radio Keceptor Co., Inc., Dept. 8-50, 251 
W. 19th, New York 11, N. Y. ‘“‘Heat- 
master.” 


See Seals, and 





Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


HIGH-NICKEL ALLOYS. See Nickei 


HOLDERS, COMMUTATOR BRUSH 
Phoenix Electric Mfg. Co., 711 W. Lake. 
Chicago 6, Ill. 


HYDRAULIC EQUIPMENT. Also eee 
Presses, Hydraulic. 

Denison Engineering Co., 1199 Dublin 
Rd., Columbus 16, Ohio (Valves 
Motors, Pumps) 


IMMERSION HEATER UNITS. See 
Heating Elements & Units. 


IMPREGNATING COMPOUNDS. See 
Cement; Waxes and Compounds. 


INDICATORS, HEAT. See Thermom 
eters. 


INDICATORS, SPEED. See 
Tachometers. 


INDIUM ALLOYS 

Cerro De Pasco Copper Corp., Dept. 56 
40 Wall, New York 5, N. Y. ‘Cerro 
low,”’ ‘‘Cerroseal.”’ 


INDUCTION HEATING. See High 
Frequency Heating Units. 


INFRA-RED LAMPS. 
Incandescent. 


See Lamps. 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 

Bendix Aviation Corp., 1456 Taylor Ave.. 
Baltimore 4, Md. 

Bristol Company, 153 Bristol Rd., Water 
bury 91, Conn. 

Burlington Instrument Co., 620 Fourth. 
Burlington, Iowa. 

Electric Auto-Lite Co., Toledo 1, Ohio 

Federal Telephone and Radio Corp., The 
F-416, 67 Broad, New York 4, 

General Electric Co., Section 1H668- % 
Apparatus Dept., Schenectady 5, N. 
Ideal rs Inc., 1008 Park tes. 

Sycamore, Ill. 

Landis & Gyr, Inc., 104—5th Ave., New 
York 11, N. Y. 

Simpson Electric Co., 5200 W. Kinsie 
Chicago 44, Til. 

Triplett Electrical Instrument Co., Dept 
D-127, Bluffton, Ohio. 

United States Gauge Division of Amer 
ican Machines and Metals, Inc., Sellers 
ville, Pa. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5 N. J 


INSTRUMENTS and ACCESSORIES 
LABORATORY STANDARD 

Ohmite Mfg. Co., 4804 Flournoy, Chicage 
44, Tl. 


Weston Electrical Instrument Corp., 611 
Frelinghuysen Ave., Newark 5, NJ 


INSULATION, WIRE (Ceramic ano 
Synthetic) 

Ansonia Electrical Div., Noma Electrie 
Corp., Ansonia, Conn. ‘‘Ankoseal.” 
du Pont de Nemours & Co., Inc., E. 1. 
Plastics Dept., Room 137, Arlington 

N. J. “Polythene.” 
Goodrich Chemical Co., B. F., Dept, I- 12, 
Rose Bldg., Cleveland 15, Ohio. “Geon"” 
Sprague Electric Co., North Adams, Mass 
**Ceroc.’” 
Surprenant Electrical Insulation Co., Dept 
C, 199 Weehingto’ St., Boston 7, Mass 
*wethea @ ater Rubber Co., 1230 Avenue 
whe Americas, New York 20, N. Y 


INVERTERS, ROTARY. See Motor 


and Generators. 


INVERTERS, VIBRATOR. See 
Vibrator Converters. 


IRONS, SOLDERING. See Soldering 
Irons. 


JEWEL LIGHT ASSEMBLIES. Bee 
Lights, Pilot. 


KNOBS and HANDLES, MOLDED 
See Plastica—Custom Molders. 


LACQUERS, COIL DIPPING. See 
Varnishes, Compounds and Resins 
Insulating. 


LACQUERS, ENAMELS and VAR 
NISHES, FINISHING 

du Pont de Nemours & Co., E. 1 
Plastics Dept., Room 137, Arlington 
N. J. 

General Electric Co., Chemical Dept 
1 Plastics Ave., Pittsfield, Mass 
(Silicone) ‘‘Glyptal.” 

George Co, P. D., St. Louis, Mo 
“Pedigree.” 

Irvington Varnish & Insulator Co., Irv 
Maas & Waldstein Co., Newark 4, N. 4 
“*Motletone.”* 


ELECTRICAL MANUFACTURING 
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No Application is 


: a : Too Tough for a 
TAIT eee | X-C MOTOR 


SUBSIDIARY OF THE BARIUM STEEL CORP. 


link A strani te ahs ob For the capacities in which they are built 


there are practically no limits to the adapt- 

; eleva G ARDI N FR ability of K-C Motors and their ability to 
Se sono render efficient, economical service. Tough 
conditions involving high overloads, contin- 

ee - Ss I N Cc Oo R E Ss oO L D E R uous operation and even negligence in at- 


Federated Gardiner Brand ROSIN CORE . : : 
SOLDER is scientifically alloyed from the tention are being met by K-C Motors in every 


purest metals, resulting in a precise com- day service on countless applications. 
Position which will give strong, corro- 

sion-free bonds in all electrical work. ‘ : - 

Comes in 1 Ib. and 5 Ib. spools. This ability to “take it’ furnishes designers 


with a wide margin of safety when specify- 
Fatoedtil ol 6 ing K-C Motors for their products. 
METALS DIVISION 
AMERICAN SMELTING & REFINING COMPANY EC Motors are built in fractional horee- 
WHITING, INDIANA (CHICAGO) . m : i 
_ pone power sizes and in several integral sizes up 
to 2 H. P. 


IDENTIFICATION TAGS 


OF EVERY DESCRIPTION | KINGSTON - CONLEY 


For Identifying Wires, Cables, Ports, Assemblies, etc. Embossed or 
Stamped Markings, as desired. Consecutively numbered tags a spe- E E 
cialty. Blank tags for customers who preter to do their own marking. 
Write for Free Samples and Prices ee 
Division of THE HOOVER CO. 


NATIONAL BAND & TAG CO. 86 Brook Avenue North Plainfield, N. J. 


DEPT. 9-646 NEWPORT, KENTUCKY 


JANUARY 1948 
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Advance Relays 


WRITE TODAY 
FOR NEW ADVANCE 


CATALOG 







THE ADVANCE LINE: 


TELEPHONE TYPE * INDUSTRIAL CONTROL * MIDGETS 
CERAMIC INSULATED * HERMETICALLY SEALED * KEYING 
IMPULSE * MICRO-SWITCH * OVERLOAD + UNDERLOAD 
SOLENOID TYPES * TIME DELAY * COAXIAL * LOCK-UP 
PLUG-IN * INSTRUMENT * ULTRA SENSITIVE AC AND DC 
ANTENNA CHANGE OVER * GENERAL CIRCUIT CONTROL 






















Relays designed for special application. . . . 
We invite you to submit your problems to us. 


Sou 


ADVANCE ELECTRIC & RELAY CO. 
1260 West 2nd St., Los Angeles, California * Michigan 9331 


Nae 


R those small insulators 

requiring high dielectric 
and mechanical strength — 
specify LAVITE, the rugged, 
close-grained steatite ceramic. 
May be machined, threaded or 
tapped to close tolerances with- 
out costly rejects. Ideal for 
resistors, coil forms, capacitors, 
tube bases, bushings, etc. Test 
samples gladly furnished on 
coquest. 


COR eb 


262 


Mitchell-Bradford Chemical Co., 2446 G 
Main, Bridgeport, Conn. 


| Monsanto Chemical Co., Plastics Div., 


| LADLES, MELTING. 








Springfield 2, Mass. 


See Pots and 
Ladles, Melting. 


LAMINATED METALS, PRECIOUS 
and BASE (Sheet, Tube and Wire) 
— & Co., Inc., 113 Astor, Newark 5, 


. o 
| General Plate Div., Metals and Controls 


Corp., Attleboro, Mass. 

Makepeace Co., D. E., Attleboro, Mass. 

Standard Metals Corp., 262 Broad, N. 
Attleboro, Masa. 

Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. **Wileo.” 


LAMINATED PLASTICS. See Plastics. 


LAMPS, FLUORESCENT 

General Electric, Lamp Department, Nels 
Park,* Cleveland, Ohio. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


LAMPS, INCANDESCENT AND 
INFRA-RED 

General Electric Co., Lamp Department, 
Nela Park, Cleveland, Ohio. 

North American Electric Lamp Co., 1092 
Tyler (Carbon), St. Louis 6, Mo. 
“*Nalco.”” 

Solar Electric Co., Warren, Pa. 

Westinghouse Electric Corp., P. 0. Boz 
868, Pittsburgh 8, Pa. 


LAMPS, MERCURY VAPOR 
General Electric Co., Lamp Department, 
Nela Park, Cleveland, Ohio. 


LAMPS, MINIATURE (Pilot and 
Indicator) 

General Electric Co., Nela Specialty 
Div., Lamp Dept., 1 Newark, Hoboken, 
N. J. (Neon Glow) 

Herzog Miniature Lamp Works, 12-23 
Jackson Ave., Long Island City, N. Y 
“‘Sol-Rex.”’ 

North American Electric Lamp Co., 1082 
Tyler, St. Louis 6, Mo. ‘‘Nalco.”’ 
Westinghouse Electric Corp., P O Bor 

868, Pittsburgh 30, Pa. 


LAVA. See Ceramics. 


LAYOUT STEEL BLUE 
— Co., 2303-F N. llth, St. Louis 6, 
0. 


LENSES, PRESSED GLASS 
Kopp Glass Inc., Swissvale, Pa. 


LIGHTS, MACHINE (Magnifiers) 
Stanley Electric Tools, Church, New 
Britain, Conn. ‘‘Flud-Lite.’’ 


LIGHTS, PILOT and INDICATOR 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorne, Hartford, Conn. 

Dial Light Co. of America, Inc., 900 
Broadway, New York 3, N. Y. “‘Dialco.”’ 

Drake Mfg. Co., 1713 W. Hubbard, Chi 
cago 22, Ill. 

Hart Mfg. Co., 110 Bartholomew Ave., 
Hartford 1, Conn. 

Kirkland Co., H. R., 810 King, Morris- 
town N. J. ‘‘Pioneer.’’ 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. 


LOCKNUTS and LOCK WASHERS. 
See Fasteners. 


LUBRICATORS, OIL and GREASE 

Gits Bres. Mfg. Co., 1840 8. Kilbourn 
Ave., Chicago 28, Ill. 

Madison-Kipp Corp., 214 Waubesa, Madi- 
son 4, Wis. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 


LUGS and TERMINALS 
Aircraft-Marine Products, Inc., 1504 N. 


Fourth, Harrisburg, Pa. “AMP,” 
“Diamond Grip,”’ “Flag Grip,”’ 
“U-Grip.”’ 


American Brass Company, Waterbury 88, 
Conn. 


Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. 

Ilseco Copper Tube & Products, Inc., 
Cincinnati 27, Ohio. 

Howard B. Jenes Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, IIl. 

Krueger & MHudepohl, Third & Vine, 
Cincinnati 2, Ohio. 

Morse Co., Frank W., 1300 Soldiers Field 
Rd., Boston 35, Mass. 

Patton-MacGuyer Co., 17 Virginia Ave., 
Providence 5, R. I. 

Rajah Co., Bloomfiefild, N. J. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 389, Ml. 

Sherman Mfg. Co., H. B., 12 Barney, 
Battle Creek, Mich. 

Thompson-Bremer & Co., 1638 W. Hub- 
bard, Chicago 22, Ml. ‘‘Everlock.”’ 
——— Electric Mfg. Co., Plainville, 

onn. 


MACHINES—See Specific Headings; 


Balancing; Coil Winding; Die Cast- 
ing; Drafting; Milling; Molding; 
Print; Rivet Setting; Screw Driv- 
ing; Strippers; Wire; Wire Insulating. 





MAGNESIUM—AlI] Commercial Forms 

American Magnesium Corp., Subsidiary 
Aluminum Co. of America, 1715 Guy 
Bldg., Pittsburgh 19, Pa. ‘“‘Mazlo.’’ 


MAGNETIC MATERIALS. See Steei, 
Electrical; Iron, Magnetic Core: 
Nickel-Iron Alloys; Magnets, Pee 
manent. 


MAGNETIC RECORDING TAPE 
Indiana Steel Products Co., 6 N. Micm 
gan Ave., Chicago 2, Ill. ‘‘Hyfiux.’ 
Minnesota Mining & Mfg. Co., St. Pav 

6, Minn. 


MAGNETS, PERMANENT 

General Electric Co., Metallurgy Diy 
Section HA-11, Chemical Dept., Pitts 
field, Mass. **Alnico,”’ **Cunico,’ 
“‘Cunife,’’ “‘Silmanal,’’ ‘‘Vectolite.’’ 

Indiana Steel Products Co., 6 N. Michi 
gan Ave., Chicago 2, Ill. ‘“‘Ispco,’ 
“‘Alnico,”” ‘“‘Cunico,”’ ‘“‘Cunife,’’ ‘‘si) 
manal,’’ ‘‘Vectolite.’’ 

Simonds Saw & Steel Co., Lockport, N. Y 

Thomas & Skimmer Steel Prod. Co., 1114 
E. 28rd. ‘‘Alnico,’’ ‘‘Cunico,”” “Cu 
nife,”” “‘Silmanal,”’ ‘‘Vectolite.”’ 


MAGNIFIERS. See Lights, Machine 


MANGANIN WIRE. See Wire, Resi» 
tance. 


MATERIALS HANDLING EQUIP 
MENT 


Market Forge Ce., 84 Garvey, Ever 
49, Mass. 

West Bend Equipment Corp., 233 Wate 
West Bend, Wise. ‘“Weld-Bilt.”’ 


MERCURY ARC RECTIFIERS. See 
Rectifiers, Mercury Arc. 


MERCURY RELAYS. See Relays ano 
Contactors 


MERCURY SWITCHES. See Switches 


MERCURY VAPOR LAMPS. _ Se 
Lamps, Mercury Vapor. 


METALLIZED GLASS. 
Technical. 


See Glas 


METALS, LAMINATED. See Lamip 
ated Metals. 


METALS, PRECIOUS. See Gold, 
Platinum; Silver, Laminated Metals 


METALS, RARE 

Fansteel Metallurgical Corp., North On 
cago, Ill. 

Mallory & Co., Inc., P. BR., Indianapolis 
6, Ind. 


METERS. See Instruments. 


MICA, GLASS-BONDED. See Glase 
Bonded Mica. 


MICA, MOLDED and LAMINATEO 
(Sheets, Plate, Tape, Tubes, Rings 
S ents, Washers, etc.) 

Brand & Co., William, 276 Fourth Ave 
New York 10, N. Y. 

Husite Div., The Huse Liberty Mica Ce. 
171 Camden, Boston 19, Mass. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Macallen Co., 16 Macallen, Boston % 
Mass. 

Mica Insulator Co., Schenectady 1, N. ¥ 
**Micanite,”” ‘‘Munsell.’’ 

Mitchell-Rand Insulation Co., Inc., 8 


Murray, New York 7, N. Y. 
New England Mica Co., Inc., 30 Woeré 
Ave., Waltham, Mass. 


MICA UNDERCUTTERS 
Ideal Industries Inc., 1008 Park Ave 
Sycamore, Ill. 


MICROPHONES 
dngueee A ae 561 Broadway, New Yer 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Plastics 


MOLDING MACHINES, PLASTIC 
Lake Erie Engineering Corp., 878 Woee 
ward Ave., Buffalo 17, N. Y. 


MOLYBDENUM—Sheet and Wire. 
(See also Contacts) 

Fansteel eas Corp., Nort 
Chi » lo 

Mallory & Co., Inc., P. R., Indianapolis 6 
Ind. 


MOTOR-GENERATOR- SETS. See 
Motors and Generators. 


MOTOR CONTROLS and STARTERS 
See Controllers, Motor. 


MOTOR SLIDE BASES 


Overly-Hautz Co., 11500 Madison Ave 
Cleveland 2, Ohio. 


ELECTRICAL MANUFACTURING 




















“And I'm the largest, heavy- 
duty SELETRON Selenium Rec- 
tifler — 12”x10-15/16"x5”. 
They call on me for really 
rugged service in AC-DC 
conversion.” 


















“I’m the smallest, 
strongest SELETRON 
Selenium Rectifier — 
just 1°x1"x7/8". I'm 
used for so many ap- 
plications where high 
output and compact- 
ness is required.’ 

























Yes, both the Mite 
and the Mighty agree . 























“Specify SELETRON Selenium Rectifiers!“ 


RR 
er itti tT me Rarity 
RADIO RECEPTOR CO. Ine. 


Since 1922 in Radio and Electronics 


251 WEST 19th STREET NEW YORK 11, N.Y 





WHAT'S NEW ABOUT 
YOUR COMPANY? 


@ Handling of news in ELECTRICAL 
MANUFACTURING is no routine matter. Each 
news item is carefully selected, edited, written 
to fit the reader interest of men engaged in 
product making. And the coverage is both 
complete and timely . . . embracing industry 
highlights, men in industry, company briefs, 
trade association and professional society ac- 
tivities, and new technical developments. Our 
readers find these sections “must” items each 
month. Have you made sure that YOUR 
organization is represented? 


Why not check your mailing list immediately 
and see to it that the editors of ELECTRICAL 
MANUFACTURING receive promptly all news- 
worthy items dealing with company activities, 
personnel changes, plant expansions, product 
developments, research projects and the like? 
Keep the editors posted so that they can post 
others! 
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No need to quarrel, whether large or small, there’s a SELETRON 
Selenium Rectifier for practically any application. And we can 
build any size to your specifications. 





CODE No. 5M1 FHIHA9S1B 


















CIRCUIT Half-Wave 3 Phase Half-Wave 
MAX RMS 
INPUT V 130 13.8 
OUTPUT V 130 Cap. Load 12.5 
OUTPUT AMPS .100 250 (Fan-Cooled) 











WRITE TODAY FOR FULL INFORMATION. ADDRESS DEPT. 5-38 
Now off the press! Send for our new bulletin today! 


Fe a es a a ee 

t SELETRON Division, Radio Receptor Co., Inc. i 
: 251 West 19th Street, New York 11, N. Y. : 
l 

i 


j Send me your new bulletin “SELETRON Selenium Rectifiers,” 
i without obligation. 


> 
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ENGINEERS... 


GIBSILOY engineers are qualified 
to solve every type of electrical 
contact problem—from contacts for 
delicate relays to those for heavy 
circuit breakers. The complete line 
of Gibsiloy contact materials per- 
mits them to select the one exactly 
suited to a given application. 

Gibsiloy service also includes the 
design and manufacture of com- | 
plete contact assemblies. 


Write today for our Contact Recommen- i 
dations data sheet. 








- 
MLE VIE ta 


GIBSON EtectRic COMPANY 
349 Frankstown Avenue, Pittsburgh 71, Ps. 
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We like to have you bring your spring 
problems right to our door. Our experience 
in spring engineering and production has 
given valuable assistance to many custom- 
ers. Wecan help you, too. For any spring 


requirement, standard or special, call 
Michigan 6318. 


No Order Too Large or Too Small 


SURV U AA ee 


A SOB. be ae: Pec cae me DE: 
CLEVELAND 5, 0. 
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MOTORS and GENERATORS 
(Standard Voltages) 


Miniature—Under 1/50 Hp. 
Fractional—1 /50 to 1 Hp. 


Integral—1 to 744 Hp. 


Integral—Over7 4 Hp. 


(Also Low Voltages) 


Alliance Mfg. Co., Alliance, Ohio. 
pakt’’ (AIL) 


**Power- 


Baldor Electric Co., 435 Duncan Ave., 
St. Louis 10, Mo. (125689V) 
Barber-Colman Co., Rockford, Ill. ‘‘Bar- 
col’’ (ADSLYV) 

Bodine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Ill. (1234ADUSLV) 

Burke Electric Co., 3712 W. 12th, Erie, 
Pa. (123567890) 

Century Electric Co., 1806 Pine, St. 
Louis 3, Mo, (124567890V) 

Cramer Co., Inc., R. W., River S8&t., 
Centerbrook, Conn. (ASL) 

Crocker-Wheeler Electric Manufacturing 
Co., Ampere, N. J. (567890LV) 

Cyclohm Motor Corp., 5-17 46th Rd., 
Long Island City 1, N. Y. (5689A8) 

Delco Products Div., General Motors 
Corp., Dayton, Ohio. (A12568V) 

Eastern Air Devices, Inc., 583 Dean, 
Brooklyn 17, N. Y¥. “EAD” (A814) 


Eicor, Inc., 1501 W. Congress, Chicago 7, 
Til, (125) 

Electric Indicator 
Stamford, Conn, 

Electric Motor 
(ADU123LVT) 

Electrical Mfg. Co., The, Lake at Fourth, 
Racine, Wise. (ADU123) 

Electric Specialty Co., 212 South Stam- 
ford, Conn. (1234567890V) 

Elekraft Mfg. Co., 8 Ackerman Ave., 
Clifton, N. J. (124) 


Co., 
“Alp” 
Corp., 


Parker Ave., 
(ADUS123LVT) 
Racine, Wisc. 


Emerson Electric Mfg. Co., The, St. Louis 
21, Mo. (124567) 

Fairbanks, Morse & Co., Chicago 5, IIL 
(145689) 

Fairchild Camera & Instrument Corp., 
Dept. A, 88-06 Van Wyck Blvd., Jamaica 
1N. ¥. (A8) 

Federal Telephone & Radio Corp., Dept. 
F’ 416, Newark 4, N. J. (G) 

General Electrie Co., Section H669-57, 


Apparatus Dept., Schenectady 5, N. Y. 
(ADUS1234567890LV) 


Hansen Mfg. Co., Inc., Princeton 8, Ind. 
“Synchron’” (ADSLV) 

Haydon Mfg. Co., Inc., 2500 Forest, 
Forestville, Conn. (ADSLY) 

Haydon Co., The A. W., Waterbury 32 
Conn. (ADSLV) 

Heinze Electric Co., 685 Lawrence, Lowell 
Mass. (AD4) 

Howell Electric Motors, Howell, Mich 
(158) 

MOUNTINGS, RUBBER and 
SYNTHETIC. 

Barry Co., L. N., 179 Sidney, Cambridge 
39, Mass **Barrymounts.”’ 

Goodrich, B. F., Dept. EM-127, Akron, 
Ohio. 

Lord Mfg. Co., Erie, Pa. 


Surprenant Electrical Insulation Co., Dept. 
C, 199 Washington St., Boston 7, Mass. 


ROVEMENTS, CLOCKS and TIMING 

Haydon Co., A. W., Waterbury 32, Conn. 

Haydon Mig Co., Inc., 2500 Forest, 
Forestville, Conn. 

Telechron, Ine., Dept. H, Ashland, Mass. 


NAME AND INSTRUCTION PLATES 

Cleveland Decals, Inc., 2515 Canal Rd., 
Cleveland 15, Ohio. 

Electric Auto-Lite Co., Port Huron, Mich 

Etching Company of America, 1520 Mon- 
tana, Dept. E-12, Chicago 14, IIL. 

General Electric Co., Plastics Div., Chem- 
feal Dept., Pittsfield, Mass. (Plastics) 
**Textolite.’’ 

Hopp Press, Inc., 460 W. 34th, New York 
1, N. Y. (Plastics) 

Meyercord Co., Dept. 7-12, 5823 W. Lake, 
Chicago 44, Ill. (Decals) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 88,- Conn. 
(Cupro- Nickel) “Anaconda.” 

Bridgeport Brass Co., Bridgeport %, Conn. 

Chase Brass & Copper Co., Ine., Water- 
bury 91, Conn. 

International ma Co., Ine., 67 Wall, 
New York 5, N. **Inco,”” **Monel,”’ 
**Inconel,"’ “‘Ni- ie mo 

Scovill Mfg. Co., Waterbury 91, Conn. 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 
American _ Co., Waterbury 88, 


- Salou 2, Conn. 
Ca, Inc., Water- 
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Janette Mfg. Co., 556 W. Monroe, Chi- 
cago 6, Illinois. (1256V) 

Katou Kngineering Co., 120 Spruee, 
Mankato, Wise. (25V) 

Kingston-Conley Electric Co., 86 Brow 
Ave., N. Plainfield, N. J. (15) 

Lamb Electric Co., The, Kent, Ohio 
(ADUS1234) 

Lejay Mfg. Co., 2900 S. Emerson Ave., 
Minneapolis 8, Minn. (23VT) 

Lincoln Electric Co., The, Dept. 896, 


Cleveland 1, Ohio. (G) 

Master Electric Co., The, Dayton 1, Ohie 
(124567890) 
Motoresearch Co., 1600 Junction Ave, 

Racine, Wisc. (A) 
Ohio Electric Mfg. Co., The, 5905 Maurice 
Ave., Cleveland 4, Ohio. (124567¥V) 
Packard Electric Div., General Motor 


Corp., Warren, Ohio. (123) 

Peerless Electric Co., The, Warren, Ohie 
(12568) 

Redmond Co., Inc., Owosso, Michigan 
(AD12V) 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio 
(5689V) 

Reuland Electric Co., 3001 W. Missiles 
Rd., Alhambra, Calif. (58) 


Robbins & Myers, Inc., Springfield, Ohio 
(ADUS123456730V ) 


Russell Electric Co., 342 W. Huron, 
Chicago, Ill., ‘‘Raytheon’’ (1). 

Scruggs Co., The Loyd, 1022-32 N. 
Sixth, St. Louis 1, Mo. (A) 

Signal Electric Mfg. Co., Menomines, 
Mich, (ADU123V) 


Small Motors, Inc., Dept. 41, 2076 Elstes 
Ave., Chicago 14, Ill. (Al) 

Smith Mfg. Co., Inc., F. A., 250 Davis, 
Rochester 2, N. Y. (ADU123LVT) 
Star Electric Motor Co., 200 Bloomfield 
Ave., Bloomfield, New Jersey. (12567890) 
Sterling Electric Motors, Los Angeles 23, 

Calif., (158). 
Telechron Inc., Dept. H, Ashland, Mass 
(AS) 
Pisdall Electric Motor Co., 1128 Greenup, 
Covington, Ky. (1). 

. §. Electrical Motors, Inc., 200 B 

Los Angeles 11, Calif 

(158L) 


Valley Electric Corp., 4221 i Part 
Bivd., St. Louis 8, ‘Mo. (158) 

Wagner Electrie Corp., 6454 Plymout 
Ave., St. Louis 14, Mo. (12568LV) 

Wesche Electric Co., The B. A., 1626-18 
Vine, Cincinnati 10, Ohio. **Welco’ 
(125689V) 

Westinghouse Electric Corp., P. 0. Ba 

(ADUS1234587R0007" 


Slausen Ave., 


2025, Buffalo 5, N. 


Federated Metals Div. American Smelting 
& Refining Co., 120 Broadway, N. Y.. 
N.Y. 

Riverside Metal Co., Riverside, N. J 

Scovill Mfg. Co., Waterbury 91, Conn. 

Seymour Mfg. Co., Seymour, Conn. 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


NUTS. 
OHMMETERS. See Instruments. 


OILERS. 


PACKAGING. See Cartons and Oop 
tainers. 


PACKINGS. 


PALLADIUM. See Platinum. 


PANEL CONTROL UNITS 

Allen-Bradley Co., 1316 8S. Second, Mil 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

General Electric Co., | Section we 51. 
Apparatus Dept., Schenectady, N. Y. 

7 Electric *Co., 99 Plum, Trentos 


Square D Company, 4041 N. Richards 
Milwaukee 12, Wis 

Trumbull Electric Mte. Co., Plainville 
Conn. 

Ward Leonard Electric Co., 84 Soutd 
Mount Vernon, N. Y. 

Westinghouse Electrie Corp., P. 0. Be 
868, Pittsburgh 80, Pa. 


PANELS, METAL. See Oabinets 
Sheet Metal. 


PAPER, INSULATING 
Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 


See Fasteners. 


See Lubricators. 


See Gaskets. 
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Attention: Manufacturers of 


Small Appliances— 


Do you have immediate need for 


- ASBESTOS OR GLASS 
INSULATED LEADWIRE? 


- HEATING ELEMENTS? 
- HEATING UNITS? 


Write us regarding your requirements. We are expe- 
perienced manufacturers of these items and solicit your 
inquiries. 


THE LEWIS ENGINEERING CO. 


WIRE DIVISION 
NAUGATUCK, CONNECTICUT 





MANUFACTURERS of SET SCREWS 







Headless Square Head Hollow Head 
2-56 to 2-13 5-40 to 34-16 5-40 to 34-16 
ALSO 
SCREW MACHINE 
PRODUCTS 





Unlimited Capacity 


GEORGE W. MOORE, INC. 


88 Beaver Street Waltham 54, Mass. 
Phone Waltham 5506 















For small eleetrie coils. reactors and paper tubes 


NEUTRELEC 
AOE 


PAPER 


Hich Dielectric 






GUMMED 


Neutral ioe 


NEUTRELEC Gummed oe Mur eM Cer T 
to resist the flow of electricity, ikel aa as free from weak 
spots, pin holes or imperfections. Perfect for square, rec- 
tangular or round tubes. Write for complete information. 








| 


| 
| 





PAPER MANUFACTURERS CO., Phila. 23, Pa. 
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LR 
FRACTIONAL 
H. P. MOTOR 
RESISTS MOISTURE 
AND DUST 











EMC No. 800 
1/500 to 1/100 H.P. 


9¢'s the EMC No. 800 


FOR FAN DUTY 


. in applications requiring protection against high | 
humidity or excessive dust. 


TOTALLY enclosed, this 4-pole shaded pole motor 
has an idling speed of 1600 r.p.m. and develops 
up to 1/100 h.p with a minimum of vibration and 
magnetic hum. It can be wound for alternating 
currents ranging from ,6 to 220 volts, 60 cycle. 


SOLVING fractional horsepower problems for man- 
ufacturers is the specialty of EMC designer-engi- | 
neers. Outline your requirements in a letter and 
our recommendations will be submitted promptly. 


COMPLETELY ENCLOSED ¢ PRECISION BUILT 
GREASE -SEALED BALL BEARINGS FOR LIFETIME LUBRICATION 
© DYNAMICALLY BALANCED 


For more details ask for Bulletin No. 800 


ELECTRIC MOTOR 
CORPORATION 


DIVISION OF HOWARD INDUSTRIES 
RACINE, WISCONSIN 





TRADEMARK 








Rogan Offers a Wide Variety of Stock Molded 





You save production time, trouble and tool costs by using the many 
stock molded knobs offered by Rogan. These are supplied without 
tool charge . . . ready for immediate delivery. Available in a wide 
variety of sizes, shapes and colors. Smartly styled, quality made. 
Markings, graduations and numerals, can be branded in “deep re- 
lief’, on blank parts in accordance with your specifications. What- 
ever your knob requirements may be, Rogan is fully equipped to 
supply you faster, better, more economically. 


sP5Tie. SEND FOR FREE CATALOG ... 


eS) Shows complete line of stock molded knobs, com- 
pression molded parts, ‘deep relief’ branding and 
other valuable data. Send for your free copy NOW! 


00 W. IRVING PK. BLVD. 
R 0 G 4 N B R 0 T H E R s CHICAGO 18, ILLINOIS 


Compression Molders and Branders of Plastics 
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aay Here’s the famous — 
HATCHET TYPE 


These irons feature bet- 
ter balance for reduced 
operator fatigue. Effi- 
ciency is stepped up, and 
quality of work is im- 
proved. The ideal 
tron for inaccessible 
and intricate jobs. 


- . 


HEXACON ELECTRIC CO. 





Bauer Co., N. 8., 1-11 Montgomery, Hill- 
side, N. J. 

Cottrell Paper Co., Inc., Fall River, Mass. 
“Copaco,”’ “‘Coparex,”’ ‘“Nungra.” 

General Electric Co., Section RKIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 

os & Vose Co., East Walpole, 

ass. 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 

Mica Insulator Co., Schenectady 1, N. Y. 
‘‘Empire.’’ 

Mitchell-Rand Insulation Co., Ine., 61 
Murray, New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 


*‘Natvar.’” 
National Vulcanized Fibre Co., Wilming- 
ton 99, Del. ‘*Peerless.’’ 


Paper Manufacturing Co., Philadelphia 23, 
Pa., ‘‘Neutrelec’’. 

Rogers Corporation, Manchester, Conn. 

Schweitzer Paper >. Chrysler Bildg., 


New York 17, N. 


PAPER, TRACING. 
Cloth and Paper. 


PENCILS, DRAWING 
Koh-I-Noor Pencil Co., Bloomsbury, N. J. 


PERMANENT MAGNETS. See Mag- 
nets, Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 88, Conn. 
“‘Anaconda.”’ 
Bridgeport Brass Co., Bridgeport 2, Conn. 
Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 
Mallory & Co., Inc., P. B., Indianapolis 6, 


See Tracing 


Ind. 
Revere Copper & Brass, Inc., 230 Park 
Avenue, New York 17, N. Y. 
Riverside Metal Co., Riverside, N. J. 
Scovill Mfg. Co., Waterbury 91, Conn. 
Seymour Mfg. Co., Seymour, Conn. 


PHOTOELECTRIC CELLS AND 
TUBES 

General Electric Co., Electronic Dept., 
Thompson Rd., Syracuse, N. Y. 

Selenium Corp. of America, 2160 E. Im- 
perial Highway, El Segundo, Calif 


PHOTOELECTRIC CONTROLS 

General Control Co., 1200 Soldiers Field 
Rd., Boston 34, Mass. 

General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. Y. 

Leach Relay Co., 5915 Avalon Blvd., Los 
Angeles 3, Calif. 

Mercoid Corp., 4213 Belmont § Ave., 
Chicago 41, IIl. “*Visaflame.’’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J. 
**Photronic.”’ 


PHOTOGRAPHIC PAPER 
Eastman Kodak Co., Industrial Photo- 
graphic Div., Rochester 4, N. Y. 


PIEZOELECTRIC UNITS. See Crystal 
Units. 

PILES, CARBON RHEOSTAT. See 
Carbon & Graphite. 


PINS, COTTER AND LOCK. See 
Fasteners. 


PLASTIC MOLDING ee 
) 


Cellulose Acetate 


Ethyl Cellulose (B) 
Melamine Formaldehyde (C) 
Methyl Methacrylate (D) 
Phenol Formaldehyde (E) 
Polystyrene (F) 
Polyamide (Nylon) (G) 
Polyethylene (H) 
Urea Formaldehyde (J) 
Vinyl Alcohol (K) 
Vinyl Acetal (L) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 
Polytetrafluorethylene (P) 
Allyl Resin (Q) 


Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 48, 30 E. 42nd, 
New York 17, N. Y. (EFJM) 

du Pont de Nemours & Co., Inc., E. L., 
Plastics, Room 137, Arlington, N. J. 
(ADGHKP) “Lacite,”” ‘‘Polythene,”’ 
**Tefion.”’ 

Durez Plastics & Chemicals, Inc., 612 
Walck Road, North Tonawanda, N. Y. 
(E) (Casting Resins) 

General Electric Co., Plastics Div., Chem- 
= Dept., 1 Plastics Ave., Pittsfield, 

ass. 

Goodrich Chemical Co., B. F., Dept. I-12, 
Rose Bldg., Cleveland 15, Ohio. ‘‘Geon,”’ 
“Kriston’’ (MQ) 

Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass. “‘Cerex,”’ “‘Lustron,” 
“*Fibestos,”’ “‘Nitron,”’ **Resimene,”’ 
*Resinox,”” “Styramic’” (ACEFL) 

Plaskon Div., Libbey-Owens-Ford Glass 
Co., 2187 Sylvan Ave., Toledo, Ohio (CJ) 


PLASTICS CUSTOM MOLDERS and 
EXTRUDERS 

American Insulator Corp., New Freedem, 
Pa. ‘‘Aico.”’ 

Auburn Button Works, Inc., Auburn, New 
York 


Barber-Colman Co., Rockford, Ml. 

Boonton Molding Co., Boonton, N. J, 

Chicago Molded Products Corp., 1024 N 
Kolmar Ave., Chicago 51, IL 

Consolidated Molded Products Corp., 809 
Cherry, Scranton 2, Pa. 

Electric Auto-Lite Co., Bay Mfg. Div., Ray 
City, Mich. 

Federal Telephone and Radio Corp., Dept 
F-416, 67 Broad, New York 4, N. Y. 

General Electric Co., Plastics Div., Chem 
ical Dept., 1 Plastics Ave., Pittsfield, 
Mass. ‘‘Textolite.’’ 

mee eee Inc., 460 W. 34th, New Yor 


Iryington Varnish & Insulator Co., Irving 
ton 11, N. J. 

Kurz-Kasch, Inc., 1419 8. Broadway 
Dayton 1, Ohio. 

Midwest Molding & Mfg. Co., 833 N 
Whipple, Chicago 12, Ill. 

Northern Industrial Chemical Co., 7-1) 
Elkins, South Boston 27, Mass. 

Phalo Plastics Corp., 25 Foster, Worces 
ter 8, Mass. 

Plastic Insulator Co., Inc., 369 Lexington 
Ave., New York 17, N. Y. 

Richardson Co., Melrese Park, I) 
“*Insurok.’’ 

Rogan Brothers, 2500 W. Irving Pk. Blvd. 
Chicago 18, Ill. 

Surprenant Electrical Insulation Co., Dept 
C, 199 Washington St., Boston 7, Mass 

Synthane Corp., 2 River Road, Oaks, Pa. 

Van Norman Molding Co., 4688 Cottage 
Grove Ave., Chicago 15, Ill. 

Watertown Mfg. Ce., 700 Echo Lake Rd. 
Watertown, Conn. 


PLASTICS—LAMINATED 
FABRICATORS 

Barber-Colman Co., Rockford, Il. 

Chicago Molded Products Corp., 1024 N 
Kolmar Ave., Chicago 51, IL 

Continental-Diamond Fibre Co., Neward 
18, Delaware. 

Electric Auto-Lite Co., Bay Mfg. Div., Bay 
City, Mich. 

Formica Insulation Co., 4638 Spring Grove 
Ave., Cincinnati 32, Ohio. 

General Electric Co., Plastics Div., } 
Plastic Ave., Pittsfield, Mass. 

aoe Fm Inc., 460 W. 84th, New Yord 


Husite Div., The Husite Liberty Mica Co. 
171 Camden St., Boston 18, Mass. 

Kurz-Kasch, Ine., 1419 8. Broadway 
Dayton 1, Ohio. 

Mica Insulator Co., Schenectady 1, N. Y¥ 

Midwest Molding & Mfg. Co., 333 N 
Whipple, Chicago 12, Ml. 

Northern Industrial Chemical Co., 7-1) 
Elkins, South Boston 27, Mass. 

Plastic Insulator Co., Inc., 369 Lexington 
Ave., New York 17, N. Y. 

Richardson Co., Melrose Park, I!) 
*“*Insurok.*’ 

Rogan Brothers, 2001 8S. Michigan Ave. 
Chicago 16, Tl. 

Synthane Corp., 2 River Road, Oaks, Pa. 

Van Norman Molding Co., 4633 Cottage 
Grove Ave., Chicago 15, Ill. 


PLASTICS, LAMINATED (Sheets. 
Rods & Tubes) 

Baer Co., N. 8., 7-11 Montgomery, Hil) 
side, N. J. 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 48, 80 E. 42nd. 
New York 17, N. Y. 

Continental-Diamond Fibre Co.,. Newarb 
13, Delaware. 

Durez Plastics & Chemicals, Inc., 612 
Walck Road, North Tonawanda, N. Y 
Formica Insulation Co., 4638 Spring Grove 

Ave., Cincinnati 32, Ohio. 

General Electric Co., Plasties Div., Chem 
ical Dept., 1 Plastics Ave., Pittsfield 
Mass. *“Textolite.”” 

Insulation Manufacturers Corp., 565 W 
Washington Bivd., Chicago 6, Ill 

Mica Insulator Co., Schenectady 1, N. Y 
**Lamicold.”’ 

Monsanto Chemical Co., Plastics Div. 
Springfield 2, Mass. 

National Vulcanized Fibre Co., Wilming 
ton 99, Del. ‘*Phenolite.’’ 

Richardson Co., Melrose Park, 1! 
“*Insurok.”’ 

Synthane Corp., 2 River Road, Oaks, Pa 

Westinghouse Electric Corp., P. 0. Bo 
868, Pittsburgh 30, Pa. ‘‘Micarta.’ 


PLATING GENERATORS. See 
Motors and Generators. 


PLATINUM and PLATINUM PROD 
UCTS (See also Contacts) 
“> Co., Ine., 113 Astor, Newark 5 


Brainin Co., C. 8., 288 Spring, New Yor 

18, N. Y. 

General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 

— am 82 Fulton, New Yorb 

Makepea ce Co., D. E., Attleboro, Mass 

Ney Co., The J. M., 172 Elm, Hartford 
1, Conn. 

Wilson Co., H. A., 105 Chestnut, New 
ark 5, N. J. 


PLIERS 
Klein & Sons, Mathias, 8200 Belmon' 
Ave., Chicago 18, Tl. 


PLUGS and CAPS, ATTACHMENT 

General Electric Co., Section A50-122 
Appliance & Merchandise Dept., Brids* 
port 2, Conn. 


PLUGS, EXPANSION 


Hubbard Spring Co., M. D., 525 Centra! 
Ave., Pontiac 12, Mich. 
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For DEMONSTRATING and TESTING 
AUTO RADIOS 
New Models . . . Designed for Testing D.C. Electrical 


Apparatus on Regular A.C. Lines. Equipped with Full- 
Wave Dry Disc Type Rectifier, Assuring Noiseless, In- 
terference Free Operation and Extreme Long Life and 
Reliability. 

@ Eliminates Storage Batteries and Battery Chargers. 
@ Operates the Equipment at Maximum Efficiency. 


@ Fully Automatic and Fool-Proof. 





@ Type 60-ELIA .. . Rated Output 6.3 V. at 6.5 Amp. 
Dealer Net Price $22.80 

@ Type 120C-ELIO... Rated Output 6.3 V. at 14 Amp. 
Dealer Net Price $37.20 

ELECTRICAL ENGINEERS WANTED 


Expanded operations of the Louis Allis Co. have made avail- 
able several permanent openings for capable. engineers. 


We need several motor designers; preferably with 5 to 10 
years integral horsepower motor design background. Experi- 
ence in both A.C. and D.C. design desirable but not 
essential. 

Instructors in electrical engineering or allied subjects, who 
desire to get into industry and who have design ability and 
aptitude, will also be considered. 

Sales and Application engineers or engineers having such 
aspirations are also invited to apply. 

If interested in working with agreeable associates in one of 
the best cities anywhere, write 





AUTO 
RADIO | 
VIBRATORS 








SALES MANAGER OR CHIEF ENGINEER Designed for Use in Standard Vibrator-Operated Auto 
THE LOUIS ALLIS CO. Radio Receivers. Built with Precision Construction for 
Milwaukee, Wis. Longer Lasting Life. Prices are app. 15% lower. 


uN TG ATR 

















a lil Hil — 
ES = STANDARD 

= and HEAVY 

Es For Electric Wires DUTY 

= = INVERTERS 

= SMALL METAL STAMPINGS = For Inverting D.C. to A.C. 

= . 9 . = Specially Designed for Operating A.C. Radios, Television 
= In accordance with Customer’s Prints Sets, Amplifiers, Address Systems, and Radio Test equip- 
= ment from D.C. Voltages in Vehicles, Ships, Trains, 
= ACCURACY @ PRECISION @ REASONABLE CHARGES Planes and in D.C. Districts. 

= = : ae ! 

- ite Equipment — Factory 2 Write for New ATR Catalog—Today 


liaise Ria Nh) 


AMERICAN TELEVISION AND RADIO CO. 
PATTON-MacGUYER COMPANY 2 gene seg 


17 Virginia Avenue, Providence 5, R. I. = SAINT PAUL 1. MINNESOTA —U.S.A 


NO SCREW MACHINE PARTS 
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Voltage 
Regulator 


No testing laboratory is complete without an Acme Electric Voltrol. 
Manually operated it provides stepless voltage regulation from 0 
to 135 volts. Regulation is accurate to within 4/10 volt adjustment. 
Operates from 110/115 volt, 60 cycle primary circuit, output voltage 
is practically independent of the load. Voltrol is available in 
portable type (shown above) and panel board mounting design. 


Write for Bulletin 150. 


ACME ELECTRIC CORPORATION 
35 WATER STREET + «+ + CUBA, N.Y. 


1/6 TO 1/3 HP, SPLIT PHASE, 
CAPACITOR START AND 
THREE PHASE, 1725 AND 
3450 RPM. 


1/8 TO 1/4 HP, SINGLE AND 
THREE PHASE, 1725 AND 
3450 RPM, TOTALLY EN- 
CLOSED. 


1/6 TO 1/3 HP, SINGLE AND 
THREE PHASE, 1725 AND 
3450 RPM 





8 ACKERMAN AVENUE 
CLIFTON N. J. 
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PLUGS, JACKS, RECEPTACLES and 
SOCKETS, RADIO 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill, 

Cornish Wire Co., Inc., 15 Park Row, 
New York, N. Y¥. ‘‘Corwico.”’ 

General Electric Co., Section A50-122, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. ‘‘Flamenol.’’ 

Interstate Mfg. Co., 125 Sussex Ave., 
Newark 4, N. J, ‘“‘Inco."’ 

Federal Telephone and Kadio Corp., Dept. 
F-416, 67 Broad, New York 4, N. Y. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Ill. 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 

Morse Co., Frank W., 1300 Soldiers Field 
Rd., Boston 35, Mass. 

National Electric Products Corp., Pitts- 
burgh 30, Pa. 

Packard Electric Div., General Motors 
Corp., Warren, Ohio, 

U. S. Rubber Co., 1230 Avenue of 
Americas, New York 20, N. Y 


PLUGS and RECEPTACLES, POWER 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 


PLUNGERS, DASHPOT. See Carbon 
& Graphite 


PORCELAIN. See Ceramics. 


POSTS, BINDING 
Chase Brass & Copper Co., Ine., Water- 
bury 91, Conn. 


POTENTIOMETERS. See Rheostats. 


POTTING COMPOUNDS. See Ce- 
ment; Wax and Compounds. 


POTS and LADLES, MELTING 

General Electric Co., Section H669-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Sta-Warm Electric Co., Dept. 8, 565 N. 
Chestnut, Ravenna, Ohio. 

Stolle Engineering & Mfg. Co., 3970 8. 
Grand Ave., Los Angeles 37, Calif. 

Vulcan Electrie Co., Danvers 2, Mass. 


POWDERED METAL PRODUCTS 
(See also Bearings and Bushings; 
Contacts) 
Callite Tungsten Corp., 547—89th, Union 
City, N. J. 
a Corp., Amplex Div., Detroit 31, 


ich. 
Gibson Electric Co., 8349 Frankstown Ave., 
Pittsburgh 21, Pa. 
Johnson Bronze Co., 570 Mill, New Castle, 


Pa. 
Mallory & Co., Inc., P. K., Indianapolis 
6, Ind. 


Moraine Products Division, General Mo- 
tors, Dayton, Ohio. 

Moulded Metals Co., Inc., 32 Sunset Ave., 
Watertown, Conn. 

National Molded Products, Inc., St. Marys, 
Pa 

Powdered Metal Prod. Corp., Franklin 
Park, Ml. 

Stackpole Carbon Co., St. Marys, Pa. 
(Iron Cores) 


POWDERS, METAL 

New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Brass, Bronze, Copper 
and Zine) 


POWER SUPPLY UNITS, RECTIFIER 
American Television & Radio Co., St. 
Paul 1, Minn. ‘‘ATR.” 

Federal Telephone and Radio Corp.. Dept. 
F-416, 67 Broad, New York 4, N. Y. 
a ay Co., Inc., P. R., Indianapolis 

6, In 


PRE-FINISHED METALS. See Steel, 
Commercial Grades and Forms 


PRESSES, HYDRAULIC 

Denison Engineering Co., 1199 Dublin 
Road, Columbus 16, Ohio. ‘‘HydrOILics,”’ 
**Multipress,”’ «‘*Multi- Units.” 

Lake Erie Engineering Corp., 879 Wood- 
ward Ave., Buffalo 17, N. Y. 


PRINT MACHINES, Black, Blue, 
Brown, White 

Bruning Co., Inc., Charles, 4746-48 
Montrose Ave., Chicago 41, Il. 

Ozalid Div., General Aniline & Film 
Corp., Dept. 339, Johnson City, N. Y. 


PULLEYS, V-TYPE. See Drives, V- 
Belt. 


PUMPS 

Gast Mfg. Corp., 135 Hinckley St., Benton 
Harbor, Mich. (Vacuum) 

Scintilla Magneto Div., Bendix Aviation 
Corp., Sidney, N. Y. (Diesel Fuel) 


PUSH BUTTON STATIONS 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis 

Arrow-Hart & Hégeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

Euclid Electric & Mfg. ‘Co., The, 1335 
Charadon Rd., Euclid 17, Ohio. 

General Electric Co., Section H669-57 
Apparatus Dept., Schenectady 5, N. Y 





Micro Switch Corp., Freeport, Ill. 

National Acme Co., 170 E. 131st, Cleve- 
land 8, Ohio. ‘“‘Nameo.” 

Square D Co., 4041 N. Richards, Mi 
waukee 12, Wis. 

Trumbull Electric Mfg. Co., Plainville, 


Conn. 
Westinghouse Electric Corp., P. 0. Bos 
868, Pittsburgh 30, Pa. 


PYROMETERS, POTENTIOMETER 

Bristol Company, 153 Bristol Rd., Water. 
bury 91, Conn. 

Lewis Engineering Co., Naugatuck, Conan 

Minneapolis-Honeywell Regulator Co., 2635 
Fourth Ave., 8., Minneapolis 8, Minn 


REACTORS. See Transformers. 


RECEPTACLES. See Plugs and Ke 
ceptacles; Sockets and Receptagles; 
Plugs, Jacks, etc. 


SROTIERS, DRY METALLIC 

enwood-Linze Co., 1815 Locust, 

Louis 3, Mo. _™ 

Cambridge Thermionic Corp., 453 Concorg 
Ave., Cambridge 38, Mass. (Coppe 
Oxide) 

Electronic Rectifiers, Inc., 787 N. Eas 
St., Indianapolis 2, Ind. (Magnesium 
Copper Sulphide) ‘‘Lektran.’’ 

Fansteel Metallurgical Corp., Rectifier 
Div., North Chicago, Ill. (Selenium) 

Federal Telephone and Radio Corp., Dept 
F-416, 67 Broad, New York 4 Y 
(Selenium) 

General Electric Co., Section A50-122 
Appliance & Merchandise Dept., Bridge 
port 2, Conn. (Copper Oxide, Selenium) 
“Tungar.”’ 

Mallory Co., Inc., P. R. Indianapolis 6 
Ind, (Magnesium Copper Sulphide) 
Radio Receptor Co., Inc., Dept. 8-50, 25) 
W. 19th, New York 11, N. Y. (Selenium) 

“*Seletron.’’ 

Selenium Corp. of America, 2160 E. Im- 
perial Highway, El Segundo, Calif 
(Selenium) ‘8.C.A.’’ 

Westinghouse Electric Corp., P. 0. Ba 
868, Pittsburgh 30, Pa. (Copper Oxide) 
**Rectox.”’ 


RECTIFIERS, MERCURY ARC 

Federal Telephone and Radio Corp.. Dep 
F-416, 67 Broad, New York 4, N. Y. 

General Electric Co., Section H669-51, 
Apparatus Dept., Schenectady 5, N. Y. 

Westinghouse Electric Corp., P. O. Bos 
868, Pittsburgh 30, Pa. 


REELS, CORD 
Vacuum Cleaner Corp. of America, 1724 
W. Indiana Ave., Philadelphia 82, Pa 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. ; 


REGULATORS, TEMPERATURE. See 
Thermostats. 


REGULATORS, VOLTAGE. See also 
Transformers, Variable-Voltage 
Burlington Instrument Co., 520 Fourth, 
Burlington, lowa. 

Federal Telephone and Radio Corp., Dept 
F-416, 67 Broad, New York 4, N. Y. 

General Electric Co., Section H669-57, 
Apparatus Dept., Schenectady 5, N. Y. 

R-B-M Division, Essex Wire Corp., Dept 
D-12, Logansport, Ind. 

Raytheon Mfg. Co., Dept. 4750C, 100 
Willow, Waltham 54, Mass. 

Ward Leonard Electric Co., 84 Soutb 
Mount Vernon, N. Y. 


RELAYS and CONTACTORS 

Adams & Westlake Co., Elkhart, ind 
(Mercury) “‘Adilake.’’ 

Advance Electric & Relay Co., 1260 W 
2nd, Los Angeles, Calif. 

Allen-Bradley Co., 1816 8. Second, Mil 
waukee 4, Wis. 

Allied Control Co., Inc., Dept. B, 2 East 
End Ave., New York 21, N. Y. 

American Gas Accumulator Co., 1027 
rere Ave., Elizapeth; N. J. “Aga 
stat.’’ 

American Relays & Controls, Inc., 2555 
Diversey Ave., Chicago 47, Ill. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Delay, Thermostatic Metal, 
Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorne, Hartford, Conn. 

Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 

Barber-Colman Co., Rockford, Ill. 
Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (Mercury 

Micro-adjustment) 

Cramer Co., RK. W., River St., Center 
brook, Conn, (Time Delay) 

Davis & Co., Dean W., 1006 First, 
Kentland, Ind. 

Durakool Inc., 1010 N. Main, Elkhart 
Ind. (Mercury) 

Eagle Signal Corp., Moline, Ill. 

Electric Auto-Lite Co., Toledo 1, Ohio 
Federal Telephone and Radio Corp., Dept 
F-416, 67 Broad, New York 4, N. Y 
General Electric Co., Section H669-51, 
Apparatus Dept., Schenectady 5, N. Y. 
Guardian Electric, 1627 M, W. Walnut, 

Chicago 12, TU 

Haydon Co., A. W., Waterbury 32, Conn. 

Haydon Mfg. Co., Ine., 2500 Forvst, 
Forestville, Conn. (Time Delay) 

Jefferson Electric Co., Bellwood. IIl. 

Leach Relay Co., 5915 Avalon Blvd., 148 
Angeles 3, Calif. (Electronic) 


ELECTRICAL MANUFACTURING 
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Product Designers 


Are in a Huddle 


ALL OVER THE COUNTRY 





MOTOR BRUSHES 


to top notch motor performance. OHIO motor and 
generator brushes didn’t come by their sound repu- ; 
tation overnight. They are the product of 30 years In a recent poll of a large cross-section of manufacturers, 
of engineering and manufacturing “know-how.” For fully 75% planned to bring out new products in 1948 or 
the correct fullfilment of your motor brush require- 


sa ow aad Canale redesign old ones. If you are one of these, give careful 
ments: — $ 


thought to springs and screw machine products. 


“BUY YOUR MOTOR BRUSHES from a SINGLE SOURCE” 


THE OHIO CARBON COMPANY All> Ty WWW) 


12508 BEREA ROAD . at O03 2 Ne eee) 





SPRINGS are the “life” of a design. On their own power, they pull, 


push, open, close—actuate vital parts of mechanism. When they fail, 


Quality || "=== 


Se For safety, springs should be designed into the product, after the right 
type, size and metal have been determined. Generally, this is an 

UADR j GA WASHERS engineering job, and if you are not set up to do it, you are welcome to 
To your specifications this assistance as a “plus” with your order. Just send us a description 


snag hero oo. w Anant of Hestecet end of the device, preferably with sketch or blue print. 
Make sure, by entrusting your washer require- 2 

ments to long experience, ample facilities. Any 

quantity, small or large: Special Fiat-Tension 
and Spring—Formed and Drawn—Cupped and 
Finishing — Friction — Irregular Contour — Dished 
Blanks, etc. Wire terminals. SMALL STAMP- 
INGS, any design. Ask for catalog. 


THE QUADRIGA MFG. CO. . : 
a tae “Half a Century” SCREW MACHINE PRODUCTS—The foregoing applies very largely to 


215 West Grand Avenue Chicago 10, Ill. ' screws, nuts, turnings, pins, knobs, handles and the thousands of other 








parts made on modern screw machinés, and the same engineering serv- 


ice is yours if you wish it. 


This will be a competitive year. Let us help you to get a head start! 


Lia 


SPRINGS & SCREW MACHINE PRODUCTS 














THE PECK SPRING COMPANY 
Acw £ngland Gear Works 


FINE PITCH GEARS AND GENERATED SHAPES 12 GROVE AVE. PLAINVILLE, CONN. 
1500 MARION ROAD, ae is cee ely 
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In contrast with incandescent lighting, fluorescent light- 
ing is extremely voltage sensitive. On a 120 volt 
system, for example, the voltage shouldn't drop below 
95 to 105 depending upon temperature and humidity. 
Recognizing this problem as of fast-growing impor- 
tance, ASCO engineers ‘‘burned the midnight oil’ so 
to speak and came up with a new series of Automatic 
Transfer Switch designs, one of which is illustrated here. 


It's a 2 pole 50 ampere switch panel with close dif- 
ferential relays as well as battery charging equipment, 
time delay relay, and voltage frequency relay. By means 
of tap changing, this panel can be made suitable for 
115 or 230 volt service. 


We suggest that you write us about the fluorescent 
lighting circuits you are considering or already operat- 
ing. We shall be glad to recommend the proper unit 
in this new series of Transfer Switches to give you 
better protection. 


Automatic Transfer Switches Remote Control! Switches 
Contactors Relays 


We also manufacture a complete line of Solenoid 
Operated Valves for Automatic and Remote Con- 
trol of Liquids and Gases. 


Automatic Switch Co. 


383 LAKESIDE- AVENUE - ORANGE, NEW JERSEY 
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Mercoid 
Chicago 41, ML 
Phillips Control Corp ., 612 N. Michigan 


Ave., Chicago, 
Potter & Brumfield Sales Co., 649 W. 
Washington Blvd., Chicago 6, IIL 
R-B-M Division, Essex Wire Corp., Dept 
D-13, Logansport, Ind. 
Struthers-Duun, inc., 150 N. 18th, 


Philadelphia 7, Pa. (Mercury) 
Trumbull Electric Mfg. Co., Plainville, 


Conn. 

Ward Leonard Electric Co., 34 South Bt., 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Time Delay) 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J. 

Zenith Electric Co., 152 W. Walton, Chi- 
cago, Il. 


REMOTE CONTROLS. See Push But- 
ton Stations; Relays and Con- 
tactors; Switches. 


RESISTANCE ALLOYS 
Driver Co., Wilbur B., 
Ave., Newark 4, N. J. 
Driver-Harris Harrison, N. 4. 

““Chromax,” Nichrome.’ 
Hoskins Mfg. Co., Detroit 8, Mich. 
“Chromel.”’ 


150 Riverside 


RESISTANCE HEATING UNITS. see 
Heating Elements & Units. 


RESISTANCE LINE CORDS 

General Electric Co., Section A50-122, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. 

Ohmite Mfg. Co.. 4804 Flournoy, Chicago 
44, I. ‘*‘Cordohm.”’ 


RESISTANCE WIRE. 
sistance. 


See Wire, Re- 

RESISTORS, INSTRUMENT ana 
RADIO 

Allen-Bradley Co., 1316 8. Second, Mii- 
waukee 4, Wis. 


Amperite Co., 561 Broadway, New York 


14, N. Y. (Bulb Type) 

Clarostat Mfg. Co., inc., 285 N. 6th, 
Brooklyn, N. Y. 

Electrical Franklin- 


Reactance Corp., 

ville, N. Y. ‘“‘Hi-Q.” 

Hardwick, Hindle, inc., Newark 5, N. J. 

Hartfurd Element Co., Inc., 276 Windsor, 
Hartford 5, Conn. 

international Kesistance Co., 401 N. Broad, 
Philadelphia 8, Pa. 

—s Ce., Inc., P. B., Indianapolis 


6, In 

Ohio Carbon Co., 12508 Berea Kd., 
Cleveland 11, Ohio. 

Ohmite Mfg. Co., 4304 Flournoy, Chicago 
44, Il. “Brown Devil,’’ “Corrib,” 
““Dividohm,”’’ “Kite Onm,’’ “‘Wirewatt.” 


Resistors, inc., 2247 Indiana Ave., Chi- 
cago 16, Lil. 

Sprague Electric Co., North Adams, Mass. 
**Koolohm.”’ 

Stackpole Carbon Co., St. Marys, Pa. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J. 


RESISTORS, POWER CIRCUIT 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Consolidated Sewing Machine & Supply 
Co., 1115 Broadway, New York 10, N. Y. 
(Foot & knee controlled) 

General Electric Co., Section E700-84, 
Apparatus Dept., Schenectady 5, N. Y. 

International Resistance Co., 401 N. Broad, 
Philadelphia 8, Pa. 

& Co., Inc., P. B., Indianapolis 


6, Ind. 
one ite. Co., 4804 Flournoy, Chicago 
Resistors, Inc., 2247 Indiana Ave., Chi- 


cago 16, Ill. 
Sprague Electric Co., North Adams, Mass 
“‘Koolohm,”’ ‘‘Megomax.*’ 


Ward Leonard Electric 
Mount Vernon, N. Y. 


Co., 84 South, 


RHEOSTATS, INSTRUMENTS and 
RADIO 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

, 561 Broadway, New York 

285 N. 6th, 


Fairchild Camera & Instrument Corp., 
t. <A, 88-06 Van Wyck Blvd., 

Jamaica 1, N. Y. 

Hardwick, Hindle, Inc., Newark 5, N. 4. 

International Kesistance Co., 401 N. Broad, 
Philadelphia 8, Pa. 

= Co., Inc., P. R., Indianapolis 
6, In 

oem pee Co., 4804 Flournoy, Chicago 

Ward Leonard Electrie Co.. 84 South, 
Mount Vernon, N. 1 


RHEOSTATS, POWER CIRCUIT 

Allen-Bradley Co., 1316 8. Second, M1 
waukee 4, Wis. 

Electrical Manufacturing Co., Lake #& 
Fourth, Racine, Wis. (Foot & Kne 
Control) . 

General Electric Co., Section H669-57 
Apparatus Dept., Schenectady 5, N. ¥ 

International Resistance 


Co., 401 N. Broad 
Philadelphis 8, Pa. 





Nations: Electric Controller Co., 58% 
Ravenswood Ave., Chi mi. 
ame Mfg. Co., 4804 » Chicago 


Rex Rheostat Co., Baldwin, L. L, N. ¥ 
Ward Leonard Electric Ce., 84 South 
Mount Vernon, N. Y. 


RINGS, COLLECTOR 

Makepeace Co., D. E., Attleboro, Man 
(Precious Metal) 

Wesche Electric Co., B. A., 1626-18 Vine, 
Cincinnati 10, Ohio. ‘‘Welco.” 

Wilson Co., H. A., 105 Chestnut, Newan 
5. N. J. (Precious Metal) 


RINGS, RETAINER and SNAP 
Cuyahoga Spring Co., 10270 Berea Koso 
Cleveland 2, Ohio. ‘Snap Clip.”’ 


[Illinois Coil Spring Co., 2100 N. Majo 
Ave., Chicago 30, IL. 
Lock Washer Co., Newark 6 


National 
N. J 


Waldes Kohinoor, Inc., 47-10 Austel Place 
Long Island City 1, N. YY. ‘Truare’ 


RIVET SETTING MACHINES 

Chicago Rivet & Machine Co., 9609 W 
Jackson Blvd., Bellwood, Ill. 

Milford Rivet & Machine Co., 871 Bridge 
port Ave., Milford, Conn. 


RIVETS. See Fasteners. 


ROLLER BEARINGS. 
Ball and Roller. 


ROTARY CONVERTERS. 
Motors and Generators. 


RUBBER and RUBBER PRODUCTS 
Goodrich, B. F., Dept. EM-127, Akron, 


See Bearings 


See 


Ohio. 

Sponge Rubber Prod. Ce., 267 Derby 
Place, Shelton, Conn. 

United States Rubber Co., 1230 Avenue 


of the Americas, New York 20, N. Y 


SAWS, COMMUTATOR. See Oom. 
mutator Saws and Slotters. 


SCREW DRIVERS, PORTABLE. See 
Tools, Portable. 


SCREW-DRIVING MACHINES 

Detroit Power Screwdriver Co.. 2817 @ 
Fort Detroit 16, Mich. 

Rumac Mfe. Co., 24 E. Sist, New Yt 
10. N. Y¥. 


SCREW MACHINE PRODUCTS (fae 
also Fibre; Plastics) 

All-Metal Screw Products Co., Inc., Det 
"1. 83 Greene, New York 13, N. Y 

— & Co., Ine., 70 Baker, Providers 


Milford Rivet & Machine Co., 871 Bridge 
port Ave., Milford, Conn. 

Moore. Inc., George W., 88 Beaver &t., 
Waltham 54. Mass. 

National Acme Co., 170 E. 13lst Cleve 
land 8, Ohio. 

Peck Spring Ce., Plainville, Conn. 

Scovill Mfg. Co., Waterville Screw Prod 
ucts Div., Waterville 48, Conn. 


SCREWS. See Fasteners. 


SEALS and TERMINALS, HER- 
METIC. 
Stupakoff Ceramic Mfg. €e., Latrobe, Pas 


SEALING COMPOUNDS. See Oe 
ment; Waxes and Compounds. 


SEALS, OIL and GREASE 


Chicago Rawhide Mfg. Co., 1267 Elste 
Ave., Chicago 22, TL 
Garlock Packing Co, Palmyra, N. Y¥ 


**Klosure.”’ 
Gits Bros. Mfg. Co., 1840 8. Kilbours 
Ave., Chicago 23, IL 


SELECTOR SWITCHES. See Switches. 


SELENIUM RECTIFIERS. See Recti- 
fiers, Dry Metallic. 


SEQUENCE CONTROLS. See 
Switches; Timers. 


SHAFTING, FLEXIBLE. See Flexible 
Shafting. 


SHEETS, ELECTRICAL. 
Electrical. 


See Steel, 


SHUNTS, INSTRUMENT. See Instr 
ments and Accessories. 


SIGNAL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 


SILK, VARNISHED. 
Ineulating. 


See Fabrics, 


SILVER and SILVER ALLOYS (See 
also Contacts) 
(For Solder, see Brazing Alloys, 8!!ver) 
Geker 6 Co., Ine., 118 Astor, Newark 5, 


Brainin Co., C. 8., 233 Spring, New 

York 13, N. Y. 

Fansteel Metallurgical Corp., North Chi- 
cago, TL 
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SIMONDS 


STEELS 








TUBULAR HEATING UNITS 


for contact heating of metals, oils, 
air and water 










A variety of wattages, diameters and lengths, 
turnished bent to special shapes for fitting 
around or clamping to vessels, tanks, pipes, etc 
Flat and immersion electric heating elements, too 








We like to solve electric heating problems 






(VULCAN 
VULCAN ELECTRIC COMPANY 


DANVERS 2, MASS. 


Makers of a wide variety of Heating Elements 
for assembly into manufacturers’ own products 
and of Heating Specialties that use electricity 


















PERMANENT MAGNET STEELS 


CHROME, TUNGSTEN, COBALT, ALNICO TYPES 
Bars - Sheets - Castings 


Fabricators of the 
HEAT RESISTANT 


SILICONE 


RUBBERS e RESINS 
Coated Fabrics 


SHEETS ¢ EXTRUSIONS 
MOLDED PARTS 


Data Sheets on Request 






HIGH NICKEL ALLOYS 
INVAR AND HIGH PERMEABILITY TYPES 








HEAT RESISTING ALLOYS 
65 NI-15 CR. 35 NL-IS CR. 25 CR-20 NI. 
25 CR.-12 NI. 













The Connecticut Hard Rubber Co. 


412 East Street, New Haven, Conn. 







TOOL and SPECIAL ALLOY STEELS 
Bars - Sheets - Cold Rolled Strip 















Engi i i 

gineering data and design assistance 
available to interested manufacturers 
Write us regarding your specific problem. 
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SOL-REX 


REG. U. S. PAT. OFF. 


Miniature Incandescent Lamps 
for all purposes 
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SIMONDS 


NN Da oe) 
Face 


LOCKPORT, N.Y. 
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12-23 JACKSON AVE LONG ISLAND CITY, N.Y 
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ELECTRICAL PORCELAIN 
GLAZED OR UNGLAZED 





produced to your blue prints 
and 


AMAMOerci Ale 
TOME PE ry LZ. 


2725 Cory Ave., AKRON 14, OHIO 








Springs, Stampings 
Wire Forms 





M. D. HUBBARD SPRING CO. 


Ao een eee STAMPINGS + WIRE FORMS 
WASHERS + COTTERS EXPANSION PLUGS 





525 CENTRAL AVE. 
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PONTIAC 12, MICH. 


General Plate Div., Motais aod Controls 
Corp., Attleboro, Mass. 

7 a 4 Sum, 82 Fulton, New York 

Makepeace Co., D. E., Attleboro, Mass. 

Maliory & Co., Inc., P. H., Indianapolis 


» ind, 
Ney Co., The J. M., 172 Elm, Hartford 
1, Conn. 


SLATE 
Portiand-Monson Slate Co., Portland, Me. 


SLEEVE BEARINGS. See Bearings 
and Bushings. 


SLEEVING, SATURATED. See Tubing 
@ Sleeving, Varnished. 


SLEEVING and TAPE, ASBESTOS 

insuiation Manufacturers Corp., 965 W. 
Washington Biva., Unicago 6, li. 

Mitcheii-ttand insuiauon Co, inc, 61 
Murray, New York 7, N. ¥ 


SLIDE RULES, CALCULATING 
Keuttel & Keser Co., Hopoken, N. J. 


SLOT INSULATION. See Fabrics, 
insulating; Mica; Paper, insulating, 
Lubing & Sieeving, varnished. 


SLOTTERS, MICA. see Commutator 
Saws «and Silotters. 


SOCKET SCREW KEYS ana 
WRENCHES 

Holokrome screw Corp., Hartford 10, Coun. 

Standarag ressea sivei Cv., Box 64, 
Jenkintown, Pa. ‘‘Halloweill.’’ 


SOCKET SCREWS. o»dee Fasteners 
(Screws, Set & Oap). 


SOCKETS and KECEPTACLES, 
INCANDESCEN! LAMP 

Arrow-Hart & Hexgeman hiectric Uo., 108 
Hawthorne, Harterd, Conn. 

Drake Mfg. Co., 1718 W. Hubbard, Chi- 
cago 24, Ill. (Pilot) 

General Klectric Co., Section Y90-1222, 
Appliance & Merchandise Vept., Bridge- 
pert 2, Conn. 

McUill Mig. Lo., inc., Valparaiso, ina. 

er, 

Morse Co., Frank W., 1300 Soldiers Field 

» ssoston 35, Mass. 

Mines Equipment Uv., 4223 Clayton Ave., 

St. Louis 10, Mo. 


SOCKETS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 


SOCKETS and ADAPTERS, RADIO. 
See Plugs, Jacks, Keceptacies, 
Sockets. 


SOLDER, SELF-FLUXING 
(For Silver Soiders, see Brazing 
Alloys) 

British industries Corp., Dept. A, 815 
ssroadway, Now York 7, 

Metais Div., American Smelting 
& a Co., Whiting, Ind. ‘‘Gar- 
e. 


din 
Kester Solder Co., 420¥ Wrightwood Ave., 
Chicago sy, lu. ‘Acia-Core,’’ **Rosin- 


Core. 
Buby Chemical Co., 60 McDowell, Colum- 
bus 8, Ohio. 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc.) 
ew Battery & Mfg. Co., North Kast, 


a. 

Chase Brass & Copper Co., Ine., Water- 
bury 91, Conn, 

du Pont de Nemours, Inc., E. 1., Rubber 
— als Div. F-10, Wilmington 98, 

e. 

Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, Ill. 

Ruby Chemical Co., 60 McDowell, Co- 
jumbus 8, Ohio. 


SOLDERING IRONS 
American Electrical Heater Co., Detroit 


2, Michigan. 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady Swe” Ee 
**Calrod.”’ 

Hexacon Electric Co., 177 W. Clay Ave., 
Roselle Park, N. J. 

ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. ““Thermo-Grip’’ Grip 

8. 


Stanley Electric, New Britain, Conn. 
Vulcan Electric Co., Danvers 2, Mass. 
“*Mercury.”’ 


SOLDERLESS CONNECTORS. see 
Connectors, Wire & Cable 


SOLENOIDS 
Davis & he, oom W., 1006 First, 


Air Dy Inc., 583 Dean, 


Electrie Auto-Lite Co., Toledo 1, Ohio. 

General Electric Co., Section Hess 57, 
Apparatus Dept., Schenectady 5. N. Y 

Guardian ae 1627D W. Wainut m 
Chicago 12, Il. 

Jefferson Electric Co. m1. 
National Acme — "fed Ei 18st, Cleve 
land 8, Ohio. ‘‘Namco.’’ 


Phillips Control Corp., 612 N. Michigay 
Ave., Chicago, Ill. 

Struthers-Dunn, Inc., 150 N. isp 
Philadelphia 7, Pa. 


SPEED INDICATORS. See 
Tachometers. 


SPEED REDUCERS 
For Motorized Units, See Moton 
and Generators. 

or es ae Co., 556 W. Monroe, Chicag, 


* 


SPLICING GUM and TAPE. See 
Tape, Friction and Splice. 


SPOOLS, WIRE 
The Cleveland Welding Co., W. 117 @ 
Berea Kd., Cleveland 7, Uhio. 


SPRINGS, COIL and FLAT 

Accurate Spring Mig, Co., 3817 W. Lake 
Chicago 24, All, 

American Steel & Wire Co., Clevelang 
Ubio, “USS.” 

Barnes Co., Wallace (Div. Associate 
Spring Corp.), Bristol, Conn. 

Cuyahoga Spring Co., 10279 eres Kosa 
Cleveland 2, Obio, 

Gibson Co., William D. (Div. Associate 
Spring Corp.), 1800 Clybourn Ave, 
Chicago 14, 

Hubbard Spring Co., M. D., 525 Cenws 
Ave., Pontiac 12, Mich. 

Gunter Pressed Steel Ce., Lansdale, ba 

illinois Coil Spring Co., 2100 N. May 
Ave., Chicago 3u, LL 

Lewis Spring & Mfg. Co., 2646 Now 
Ave., Chicago 41, 

Peck Spring Co., Plainville, Conn. 

Raymond Mfg. Co., Div. Associa 
Spring Corp., Corry, Pa. 

Reliable spring & Wire Forms Co., 81 
Fulton Koad, Cieveland ¥, Ubio 

U. 8S. Steel Wire Spring Co., 7800 Finney 
Ave., Cleveland 5, Qhio 


STAINLESS STEEL. See Steel, 
Commercial Forms and trades. 


STAMPINGS, METAL 

Accurate Spring Mfg. Co., 3817 W. Lake 
Chicago 24, Ill. 

Aluminum Goods Mfg. Co., Manitowa, 
Wise, 

American Brass Co., Waterbury 8%, Com 

Barnes Co., Wallace (Div. Associate 
Spring Corp.), Bristol, Conn. 

Chase Brass & Copper Co., iuc., Wavwi 
bury ¥i, Conn. 

Colgate Mfg. Co., Amityville, New York 

Mlectric Auto-Lite Co,., Toledo 1, Un 

freeway Washer & Stamping Co., 41) 
Grant Ave., Cleveland 5, Ohio. 

Gibson Co., William D. (Div. Aso 
ciated Spring a 1800 Clybour 
Ave., Chicago I. 

HPL Mfg. Co., 318 E. 65th, Cleveland 
8, Ohio. 

Hoagland Mfg. Co., Inc., 29 Wintm, 
Bridgeport 4, Conn. 

Hubbard Spring Co., M. D., 525 Centra 
Ave., Pontiac 12, bh. 

Hunter Pressed Steel Co., Lansdale, Pa 

[linois ae Sore — 2100 N. Majo 
Ave., Chicago 30, 

Linden & Co., Inc., 70 Baker, Providence, 


RL 

Patton-MacGuyer Co., 17 Virginia Ave, 
Providence 5, RB. I. 

Raymond Mfg. Co., ae. Associated 
Spring Corp., Corry, Pa. 

Reliable Spring & Wire Forms Co., 816) 
Fulton Road, Cleveland 9, Ohio. 

Scovill Mfg. Co., 18 Mill, Waterbury 9. 


Conn. 

United- “Cart cee Corp, Dept. Bi 
Cambridge " 

WLS Stamping Co., 8292 E. 80th, Cleve 


land 4, Ohio. 
_ 1186 W. Hubbard, Cu 


Wenco Mts. Co., 
cago 

Whistler & Sons, Inc., 8. B., 752 Mill 
tary Road, Buffalo ir, N. ¥. 

Worcester Pressed Steel Co., 611 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel’ 


STAMPINGS, NON-METALLIC 

Baer Co., N. 7-11 Montgomery, 
side, N. J. <itpre) 

freeway Washer & Stamping Co., 401! 
Grant Ave., Cleveland 5, Ohio. (Plastic) 

Rogers Corp., Manchester, Conn. 


STARTERS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 


STARTERS, MOTOR. See Controllers 
Motor. 


STEATITE. See Ocramics. 


STEEL—Commercial Forms ano 
Grades 


Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and Strips (8S) 
Enameling (E) 


Stainless (N) 
Cold Rolled Only (0) 


Tubing (T) 
(See also Steel, Electrical; also Win 
Steel) 
American Nickeloid Co., Peru 3, Il 
(DS) (Nickeloid) (Preplated) 


ELECTRICAL MANUFACTURING 
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BECKER BROTHERS CARBON CO. 3450 So. 








 —_——— 


EVERYTHING IN CARBON 


As basic manufacturers of carbon and 
carbon products, BBB is in a position 
to consider your carbon problems 
solely on the basis of achieving maxi- 
mum efficiency at minimum cost. 


Perhaps extrusion methods would cut 
your costs and do a better “job” — 
perhaps moulding — perhaps simple 
machining from carbon plate — per- 
haps special compounding. 


But, whatever the method — whatever 
compounding is called for — BBB has 
both ample facilities and ample expe- 
rience (since 1890) to produce the 
correct carbon to best suit your needs. 


We would welcome an opportunity to 
discuss your carbon needs with you. 










5 coe 
fe ee 


More wire? 


Less wire? 
In the same space 


Wind more wires on these bobbins. 
Wind less. You can do either, be- 
cause you need no insulation, and 
wires fit between those in lower 
layers. Let us help you with coil 
base problems. Send B/P or spec- 


ifications; or write for samples. 
PRECISION PAPER TUBE CO. P R E C | 5 | 0 N 
2095 W. Charleston St., Chicago 47, Ill. BOBBINS 10 VA to 200 KVA. 


Plant No. 2, 79 Chapel St., Hartford, Conn. 





ENGINEERS WHO ) 
KNOW ‘yan For superior performance, 


for skilled workmanship, 
D A | 0 ¢ ) | LS for tested dependability 

in magnetic coil windings. 
e Form Wound e Acetate Section 


e Paper Section e Bakelite Bobbin 
e Acetate Bobbin e Cotton Interweave 





EVERY JOB MADE Wan EW) EO) 
TO YOUR INDIVIDUAL WNaRd@n hana 


93 MAIN ST. 
SPECIFICATIONS TT TST al TE 
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| 
— ————=—_— Both open and encased transformers, dry type | 





For 
Higher 5 hpicien cles 


-, NeWeL Custom Made 
Specify TRANS FORMERS 





























60 KVA 
20 to 30 V Annealing 


Furnace Transformer 


BUILT-IN 
TRANSFORMERS 


| A Group of 
Control Transformers 
300 VA to 15 VA 





25 years experience (specials) at cost com- 
paring favorably with standard types. Built- 
in quality proved by years of actual use. From 











only. One, two and three phase, 25 to 400 
cycles. 


PROMPT DELIVERIES 








NOTAELEER 


VU eee ee 


11 ALBERMARLE AVE. TRENTON 3, N. J. 


ELECTRIC 
SOLDERING 


IRONS 


y 


BT) fr Beaut 





Biss 


porary Dies. 
e 


For detailed informa- 
tion, send for litera- 
ture. For firm quo- 
tations and delivery 
commitments; send us 
your prints. 
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DIE CUT PARTS 


FOR EXPERIMENTAL 
and MODEL WORK 


rr oo Ree ne TT Soy 
3 4 


Our Specialty: Small irregular shaped parts stamped, 
formed, pierced, extruded or tapped to your specifi- 


cations using our new method of Semi-Permanent 
Dies in conjunction with our Quick-Process Tem- 


DURABLE... 


DEPENDABLE 


built to withstand the 
hard service of industrial usage. 
Preferred by those who measure 
the value of a tool by the service 
rendered. Made in 5 sizes. 


TEMPERATURE REGULATING STAND 
A thermostatically controlled stand 
for regulating the temperature of an 
electric soldering iron when at rest. 

Thermostat is adjustable for 
various heats. 


Write for Catalog Sheets 


AMERICAN ELECTRICAL 


HEATER COMPANY 
DETROIT 2, MICHIGAN, U. S. A. 





es 


L1SOD> MO1 + AG3adS * MIN 


STAMPING 
COMPANY 


Short Run Stampings 


3292 East 80th Street 
Cleveland 4, Ohio 

















Barnes Ca, Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. (8-CO) 


(Spring) 

Carnegie Illinois Steel Corp., 619 Carnegie 
Bldg., Pittsburgh 30, Pa. “USS.” 
**Vitrenamel” (B-AC) (8-ACDEN) 


Co., Youngstown 1, 
Ohio “CMP Thinsteel’’ (S-ACNO) 

Follansbee Steel Corp., Pittsburgh 30, Pa. 
(8-CO) (Clad) 

Granite City Steel Co., Granite City, 
Tl. (8-CEN) (Clad) 

eas Sons Co., John A., Trenton 2, 


i 4 

Ryerson & Son, Inc., Joseph T., Chicago, 
Ill, (ABCENST) 

Steel Tape Co. of America, Dept. D, 
500 Grand, Jersey City 2, N. J. (C) 

Superior Steel Corp., Carnegie, Pa., 
(ANS) (Spring) (Clad). ‘‘SuVeneer.’ 

Superior Tube Co., 2021 Germantown 
Ave., Norristown, Pa. (T-ACN). 

Thomas Steel Co., Warren, Ohio 
‘“‘Thomasstrip’’ (S-ACDO) 

Timken Roller Bearing Co., Canton 6, 
Ohio (B-A) (T-AC) 

Worcester Pressed Steel Co., 611 Barber 
Ave., Worcester 6, Mas “*Presteel’ 
(8-ACO) 


STEEL ALLOYS, FERROUS. See 
Ferro Alloys. 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 

Carnegie-Illinois Steel Corp., 619 Car- 
negie Bldg., Pittsburgh 30, Pa. “‘USS’’ 

Follansbee Steel Corp., Pittsburgh 30, Pa. 

Granite City Steel Co.. Granite City, Il. 

— & Son, Inc., Joseph T., Chicago, 


STRAIN RELIEFS. See Grips and 
Clamps Strain Relief. 


STRIPPERS, WIRE 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Pyramid Products Co., 2224 8. State, 
Chicago 16, Ill. ‘‘Colontal.’’ 

naan aay. Co., 24 E. 2ist, New York 


Wenco Mfg. Co., 1136 W. Hubbard, Chi- 
cago 22, Ill, ‘Simpler.’ 

Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland, Ohio. ‘‘Speedcraft.”” 


STRIPPING and CLEANING COM- 
POUNDS 

Oakite Products, Ine., 18-H Thames, New 
York 6, N. Y. 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 

Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. “AMP.’’ 

Baer Co., N. 8., 7-11 Montgomery, Hill- 
side, N. J. 

—_ Electric Co., 3710 W. 12th, Erie, 


‘a. 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Federal Telephone and Radio Corp., Dept. 
F-416. 67 Broad, New York 4, N. Y. 

Hart Mfg. Co., 110 Bartholomew Ave., 
Hartford 1, Conn. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Ill. 

Keystone Electronics Co., 50 Franklin, 
New York 18, N. Y. 

Northern Industrial Chemical Co., 17-11 
Elkins, South Boston 27, Mass. 

Trumbull Electric Mfg. Co., Plainville, 


Conn. 

United States Instrument Corp., Dept. 2, 
Summit, N. J. 

“4. Co., Industrial Bldg., Baltimore 
° d. 


SUPPORTS, CABLE. See Wire & 
Cable Loop Supports. 


SWITCHES, AUTOMATIC and 
MANUAL 


Float (JAquid Level) (A) 
Limit (Snap- Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 


Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 
Push Button Snap 

(Toggle, Slide, Rotary) (P) 


Remote Control (R) 
Selector (Rotary Tap) (8) 
Through-Cord Snap (T) 


Centrifugal (XxX) 
(See also Circuit Breakers; Push Button 
Stations; Controllers, Motor; Relays; 
Timers) 
Allen-Bradley Co., 1816 8. Second, Mil- 
Waukee 4, Wis. (ACEFJPR) 

Allied Control Co., Inc., Dept. B, 2 East 
End Ave., New York 21, N. Y. (R) 
Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. (ACDHK 

MPRT) 

Automatie Electric Mfg. Co., 60 State, 
Mankato, Minn. (G) 

Clare & Co, C. P., 4719 W. Sunnyside 
Ave., Chicago 80, Til. (N) 

Cramer Co., BR. W., River St., Centerbrook, 
Conn. ‘Sauter’ (G@) 





Durakool, Inc., 1010 N. Main, Bikhan 
Ind. (D) 

Electro Switch Corp., 193 Broad, Wey. 

onan oe —- _ 

uc ectric fg. Co., 1885 Chardy 

Road, Cleveland 17, Ohio e 
‘edera ectric Products Co., 60 p 

Newark 5, N. J. (CFOPR) — 
Federal Telephone and Radio Corp., Dept 

vNer’ 67 Broad, New York 4, N. y 
Fenwal, Inc., 51 Pleasant, Ashi 

““Thermoswitch’’ (F) = Men 
Fries Instrument Div., Bendix Aviation 

Corp., 1456 Taylor Ave., Baltimore 4 
‘ Md. : “*Amptrol.’’ 

Jeneral Control Co., 1200 Idi 
Rd., Boston 34, Mass. (LN) oe 

General Electric Co., Section H669-57 
Apparatus Dept., Schenectady 5, N. y 
7 ““Switchette’’ (ACDEFGHKMOPRs7T) 

Guardian Electric, 1627-M W. Walnut ay 
Chicago 12, Ill. (CFGHN) 

Hart Mfg. Co., 110 Bartholomew 

ane 1, Conn, (FLMP) 
einemann Electric Co., 99 Pi 

N. 3 "Hees (oy um, Trenton 
Ideal Industries, Inc., 1008 Park Avs 
a. tl. (L) 

Jefferson Electric Co., Bellwood, Ill 

McGill Mfg. Co., Inc., Valparaiso, & 

os ee. “Twi-Lite’”’ (KP) 

allory 0., Inc., P. B., 

6, Ind. (GNPS) ete 
Master Electric Co., Dayton 1, Ohio (C) 
Mercoid Corp., 4213 Belmont Ave 
cticago 41. Til. (ACDEF) ; 

cro Switch Corp., Freeport, Ill. “* 

Cop’’ (BFLS) = 
Miller-Harris Instrument Co., 1434 Ww 

Atkinson Ave., Milwaukee 6, Wisc. (Q) 
Mines Equipment Co., 4223 Clayton Ave. 

St. Louis 10, Mo. (waterproof) 
Minneapolis-Honeywell Regulator Co., 268 

Fourth Ave., 8., Minneapolis 8, Minn 
egeee an iene (BDEF) 

orse Co., Frank W., 1300 Sol 

Rd., Boston 85, Mass. (KOP) — 
National Acme Co., 170 E. 181st, Cleve 
an tent “‘Namee”’ (BP) 

mite g. Co., 4904 Fi Y 
ai, i. ies lournoy, Chicago 
‘owrex Switch Co., P. O. Box 206, W 

town 72, Mass. (B) me 

R-B-M Division, Essex Wire Corp., Dept 

an ane. Ind. 

obertshaw ermostat Co., Y 

Pa. (FM) mae 
Slater Electric Mfg. Co., 56st and 37 

Ave., Woodside, N. Y. (P. Rotary) 
Spencer Thermostat Co., 111 Forest 

Attleboro, Mass. ‘‘Klixon’’ (EF) 
Square D Co., 4041 N. Richards, Milwav 
oan = Canes ertaee) 

ackpoie Carbon Co., 8t. » 

. ate — o 
truthers-Dunn, Ine., 150 NN. 18th 
Philadelphia 7, Pa. 

— Inc., Dept. H, Ashland, Mas 


Ave.,, 


(G) 

Trumbull Electric Mfg. Co., Plainville 
Conn. (CFOP) 

Tuttle & Kift, Inc., 1828 N. Monitor Ave 
Chicago 89, Tll. (M) 

Unimax Switch Corporation, 460 W. 84th 
New York 1, N. Y. (B) 

United States Instrument Corp., Dept. 2 
Summit, N. J. (8) 

Walsek Automatic Timer Corp., 420 
an Ave., New York 17, N. Y 

Ward Leonard Electric Co., 384 South 
Mount Vernon, N. Y. (ACEFP) 

Westinghouse Electric Corp., P. 0. Bo 
866, Pittsburgh 30, Pa. (ACFGHOP) 

Zenith Electric Co., 152 W. Waltor 
Chicago, 11] (CGH) 


TACHOMETERS 

Bristol Company, 153 Bristol! Rd., Water 
bury 91, Conn. 

Electric Auto-Lite Co., Toledo 1. Ohio 

Ideal Industries, Inc., 1008 Park Ave. 
Sycamore, Ill. 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Koad, Cleveland 10, Ohio 
Weston Electrical Instrument Corp., 61! 
Frelinghuysen Ave., Newark 5, N. J 


TAGS, TERMINAL 
National Band & Tag Co., Dept. 9-414 
Newport, Ky. 


TAPE, ADHESIVE and COIL 
FASTENING 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Minnesota Mining & Mfg. Co., 900 Fav 
quier Ave., St. Paul 6, Minn. ‘Scotch’ 

Mitchell-Rand Insulation Co., Inc., 5) 
Murray, New York 7, N. Y. 

Surprenant Electrical Insulation Co., Dept 
C, 199 Washington, Boston 7, Mass 


TAPE, ELECTRICALLY CONDUC 
TIVE. See Fabrics Electrically 
Conductive 


TAPE, INSULATING. See Fabrics 
Insulating; Sleeving and Tape, 
Asbestos; Tape, Friction and 
Splice; Tape & Sheeting. 


TAPE, FRICTION and SPLICE 
General Electric Co., Section Y90-1223 
Appliance & Merchandise Dept., Bridge 
port 2, Conn. 
nee. B. F., Dept. EM-127, Akhoo. 
0. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd, Chieago 6, Ml. 
Irvington Varnish & Insulator Co., Irving 

ton 11, N. J. 


ELECTRICAL MANUFACTURING 





We are exceptionally well een to supply you 

with whatever you may need in contacts and contact 
materials in platinum, palladium, silver and gold, 
both pure and in their many alloys. Standard types” 

include rivets, screws, discs, rods, rings and special 
shapes and stampings. Practically any dimensions 
may be specified to suit special requirements. They 
are designed for attachment by riveting, staking, braz- 
ing, welding, ete. 


LIGHT ASSEMBLIES We are always glad to under- 
take light assemblies and sub-assemblies for the elec- 
trical, electronic, radio, refrigeration, heating and 
other industries and to make small instruments and 
instrumental parts to your specifications. Send for 
our complete catalogue. 


BAKER & CO., INC. 


113 Astor St., Newark 5, N. J. - 
NEW YORK SAN FRANCISCO  ——~— CHICAGO —*7 





BURNLEY 


THE ORIGINAL 


A FAVORITE 
FOR 45 YEARS 


& 
: MAKES SOLDER FLOW 
entered’ Uteeatedan QUICK AND FAST 


Manufactured 
; ws Available in 30, 40, 55 


BURNLEY BATTERY & MFG.CO. || | & =~ 7 vo" oo 


NORTH EAST, PENNSYLVANIA * 


Maximum resistance values 
of 10,000, 20,000, 35,- 
000, 45,000 and 50,000 


| i S C ADDED STRENGTH chas, respectively. 
* 


WITHOUT ADDED eked g P 
Athi Mounting screws or rods Stuned fee handy eiucking. Twe or more 


CONNECTORS COST or WEIGHT slip through aligned units can be banked and ‘connected to- 
aooene rane th gether or separately as required. Each unit 
. J ing assemblytogemer. insulated from mounting, so that each re- 
rr age a ees tang provide added ans BS - sistor is isolated from bank for independent 
eee 3 B connections. These units lend themselves 
— THREADS are gained through the deep Po Each unit surrounded by particularly well to handy resistance net- 
. ir for maximum heat works in tight spots. y% Write for Engi- 
COLLAR SECTION cannot pull out because [| Soe rediott ieiaiaine tie. a0 
prefabricated from drawn seamless copper : akan ane aneuaaee : 
tubing. 
TODAY . . . write for 48-page illustrated 
catalog. 


ILSCO COPPER TUBE & PRODUCTS, INC. 
CINCINNATI 27, OHIO 





BS CLAROSTAT MFG. CO.. Inc. - 285-7 N.Gth St., Brooklyn, N.Y 
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ECOA 


a a Lae S- EYE, 


CAN YOU USE 
THIS BOOK OF 
4500 DESIGNS? 


Over 4500 shapes and sizes of name plates 
for which we have dies in stock are shown 
in this book. By choosing one of these de- 
signs you can effect a material saving. If 
you or your Engineering Department can 
make use of it write us now for a copy of 
“Designs for Name plates”... Your request 
for quotation is solicited—you will receive 


a prompt reply. 


ETCHING COMPANY OF AMERICA 


1520 MONTANA STREET, CHICAGO 14, ILLINOIS, DEPT, E-1 


Metal Name Plates, etched or lithographed ® Plastic Name Plates, Dials 
| and Panels, lithographed or screened * Etched Metal Scales, Clock Dials, 

Instrument Panels, Art Novelties, Advertising Specialities * Etched Metal 
| Panels for elevators and architectural uses. 


SUBSIDIARY OF DODGE MFG. CORPORATION, MISHAWAKA, INDIANA 


276 









Mines Equipment Co., 4228 Cl 
St. Louis 10, Mo. chaainman 


Mitchell-Rand Insulation C. Inc., 5) 
Murray, New York 7, N. 

Surprenant Electrical amkten Co., Dept. 
C, 199 Washington, Boston 7, Mass. 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y 


TAPE, MAGNETIC RECORDING. See 
Magnetic Recording Tape 


TAPE, MICA. See Mica. 


TAPE and SHEETING, SYNTHETIC 
RESIN 


New Jersey Wood Finishing Co., Wood- 
bridge, N. J. ‘‘Vartex’”’ 

Surprenant Electrical Insulation Co., 
C, 199 Washington, Boston 7, 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N. 3 


Dept. 
Mass. 


TEMPERATURE CONTROLS. See 
Switches; Thermostats. 

TERMINAL BLOCKS. See Strips, 
Terminal. 

TERMINALS. See Lugs and 
Terminals. 

TEST LEADS 

Keystone 50 Franklin, 


Electronics Co.. 
New York 13, N. Y. 


TESTING INSTRUMENTS 
Instruments. 


See 


TESTING LABORATOPIES 
Electrical Testing Laboratories, 2 East End 
Ave., New York 21, N. Y. 


THERMAL SWITCHES. See Switches. 
THERMOCOUPLES 


Brown Instrument Co., 
Philadelphia 44, Pa. 
General Electric Co., 
Apparatus Dept., Schenectady 5, N. 
Hoskins Mfg. Co., Detroit 8, Mich. 
Lewis Engineering Co., Naugatuck, Conn. 


4466 Wayne Ave., 
Section E668- a 


Rockbestos Products Corp., 842 Nicoll, 
New Haven 4, Conn. 

Westinghouse Electric Corp.. P © Bor 
868, Pittsburgh 30, Pa 

THERMOMETERS 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Germanow-Simon Machine Co., Rochester 


A 
United States Gauge Div., 
chine & Metals, Inc., Sellersville, Pa. 
Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5. N. J. 
**Max-Min.” 


American Ma- 


THERMOPLASTIC WIRE. 
and Cable, Insulated. 


See Wire 


THERMOSTATIC BIMETALS 


Baker & Co., Inc., 113 Astor, Newark 
5, N. J 

Brainin Co., C. S., 233 Spring, New 
York 18, N. 

G@allite Tungsten Corp., 547—39th, Union 
City, N. J. 

Chace Co., W. M., 1608 Beard Ave., 


Detroit 9, Mich. 
General Plate Div., Metals and Controls 
Corp., Attleboro, ‘Mass. ‘‘Truflex.”’ 
Makepeace Co., D. E., Attleboro, Mass 


Wilson Co., H. A., 105 Chestnut, New- 
ark 5, N. J. “Wilco.” 
THERMOSTATS 


Barber-Colman Co., Rockford, Ill. 

Bristol Company, 153 Bristol Rd., Water 
bury 91, Conn. 

Cam-Stat Inc., Div., Paul Henry Co., 
Dept. EM-8, 2037 S. La Cienega, Los 
Angeles 34, Calif. 

Fenwal, Inc., 51 Pleasant, Ashland, Mass. 

General Electric Co., Section E668-57, 
Apparatus Dept., Schenectady 5, ' Y. 

Hart Mfg. Co., 110 Bartholomew Ave., 
Hartford 1, Conn. 

Master Electric Co., Dayton 1, Ohio. 

Mechanical Industries Production Co., 219 
Ash, Akron 8, Ohio. ‘Mighty Mite.’’ 


Mercoid Corp., 4213 Belmont Ave., 
Chicago 41, Til. ‘*Sensatherm.’ 
Minneapolis- Honeywell Regulator Co., 2685 


Fourth Ave., S., Minneapolis 8, Minn. 

Robertshaw Thermostat Co., Youngwood, 
Pa. 

Smith Control & Instrument Corp., 1329 
Highland Ave., Needham 92, Mass. 

Spencer Thermostat Co., 112 Forest, Attle- 
boro, Mass. ‘““Klixon 

Thermo-O-Disc, Div., 89 W. Luther PL, 
Mansfield, Ohio. 

Westinghouse Electric Corp., P. 0. Boz 
868, Pittsburgh 30, Pa. 


TIME SWITCHES. See Switches 


TIMERS, MOTOR 
Allen-Bradley Co., 
waukee 4, Wis. 


1316 8. Second, Mil- 


Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 
Cramer Co., R. W., River St., Center- 


brook, Conn. 
Eagle Signal Corp., Moline, Til. 
General Electric Co., Section E668-57, 
Apparatus Dept., Schenectedy 5, N. Y 





Hansen Mfe. Co., Ine., 
Synekron.”’ 


Ind. 7s 
Haydon Co., A. W., Waterbury 32, Conn. 


Haydon Mfg. Co., Inc., 2500 Forest, 
Forestville. Conn. 
(industrial Timer Corp., 117 Edison pi, 


Newark 5, N. 
Mercoid Corp., 4218 Belmont Ave., Chi 
cago 41, Ill. 

Potter & Brumfield Sales Co., 549 w 
Washington Blivd., Chicago 6, Ill. 
Square D Co., 4041 N. Richards, Milwap 
kee 12, Wis. 
Struthers-Dunn, Inc., 150 N. 18th 

Philadelphia 7, Pa. 
Telechron, Inc., Dept. H., Ashland, May 
Walser Automatic Timer Corp., Grayber 
Building, New York 17, N. ¥. 
Westinghouse Electric Corp., P. O. Bo 
868, Pittsburgh 80, Pa. 
Zenith Electrie Co.. 152 W. Walton 
Chicago, Til. 


TOOLS, PORTABLE 


Loyd Scruggs Co., 1022 N. Sixth, 
Louis 1, Mo. 
Stanley Electric, New Britain, Conn 


TRACING CLOTH and PAPER 
Arkwright Finishing Co., Providence, R. | 
Holliston Mills, Inc., Norwood, Mass. 


Keuffel & Esser Co., Hoboken, N. ) 
“‘Albanene,”” ‘‘Phoenix.’’ 
Ozalid Div., General Aniline & Filp 


Corp., Dept. 839, Johnson City, N. Y. 
Post Co., Frederick, 8650 N. Avondale 
Ave., Chicago 18, ML. 


TRANSFER SWITCHES. See Switches 


TRANSFORMERS, FLUORESCEN? 
BALLAST. See Fluorescent Lam 
Auxiliaries. 


TRANSFORMERS, INSTRUMENT 
CURRENT 
A oo Corp., 85 Water, Cun 


Chicago Transformer Corp., 8501 Add: 
son, Chicago 18, Ill. 

ome Electric Co., 98 Main, Winstec 
onn. 

Federal Telephone and Radio Corp., 
F-416, 67 Broad, New York 4, N. Y. 

General Electric Co., Section H669-57 
Apparatus Dept., Schenectady 5, N. Y 

Standard Transformer Co., Warren, Ohic 

Weston Electrical Instrument Corp., 61' 
relinghuysen Ave., Newark 5, N. J 


TRANSFORMERS, POWER CIRCUI1 


Dep: 


se em Corp., 85 Water, Cubs 
Chicago Transformer Corp., 38501 Addi 
son, Chicago 18, . 

Dano Electric Co., 93 Main, Winsted 
Conn. 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 


Dongan Electric Mfg. 
Detroit 7, Mich, 
Blectran Mfg. Co., 4588 Elston Ave., 

Chicago 30, Ill. 
General Electric Co., Section H669-57 
Apparatus Dept., Schenectady 5, N. ¥ 
Gramer Co., 2734 N. Pulaski Road, Chi 
cago 39, Ill. ‘‘Gracoil.’’ 
Jefferson Electric Co., Bellwood, Ill. 
Nothelfer Winding Laboratories, 11 Albe 
marle Ave., Trenton 8, N. J. ‘““N-W-L’ 
Standard Electrical Products Co., 40) 
Linden Ave., Dayton 8, Ohio. ‘‘Staco.’ 
Standard Transformer Co., Warren, Ohic 
Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 
Westinghouse Electric Corp., P. 0. Bo 
868, Pittsburgh 30, Pa. 


TRANSFORMERS, RADIO CIRCUI) 
soe Electric Corp., 85 Water, Cub: 


Co., 2979 Franklin. 


Chicago Transformer Corp., 8501 Add 
son, Chicage 18, 4 

Dano Electric Co., 93 Main, Winstec 
Conn. 

Davis & Co., Dean W., 1006 Fire 
Kentland, Ind. 

Electran Mfg. Co., 4583 Elston Ave 


Chicago 380, Ill. 

Federal Telephone and Radio Corp., Depi 
F-316, 67 Broad, New York 4, N. J¥ 

Gramer Co., 2734 N. Pulaski Road, Ch) 
cago 39, Til. “‘Gracoil.’’ 

Nothelfer Winding Laboratories, 11 Albe 
marle Ave, Trenton 8, N. J. “‘N-W-L 

Sola Electric Co., 2525 Clybourn Ave 
Chicago 14, Ill. 

Standard Electrical Products Co., 40) 
Linden Ave., Dayton 3, Ohio. “‘Staco 


TRANSFORMERS, VARIABLE VOLT 
AGE 

Acme Electric Co., 35 Water, Cuba, N. } 

Standard Electrical Products Co., 40 
Linden Ave., Dayton 8, Ohio. ‘‘Staco.’ 


TRUCKS, HYDRAULIC LIFT (Hand) 


Market Forge Co., 84 Garvey, Everet 
49, Mass. 

West Bend Equipment Corp., 233 Water 
West Bend, Wis. 

TUBES, CATHODE RAY 

General Electric Co., Electronic Dept 


Thompson Rd., Syracuse, N. Y. 


TUBES, ELECTRON (Industria!) 
Federal Telephone and Radio Corp., Dep’ 


F-416, 67 Broad, New York 4, 
General Elect Co., Electronic Dept 
Thompson Rd., Syracuse, N. 


Y 
47500, 19° 
P. 0 Bo 


Raytheon Mfg. Co., Dept. 
Willow, Waltham 54, Mass. 

Westinghouse Electric Corp., 
968, Pittsburgh 30, Pa 
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SEND BLUEPRINTS AND 
SPECIFICATIONS « NO OBLIGATION! 


When you use these tough, light- 
weight and inexpensive parts, 


curately and uniformly produced 
to specification in any quantity. 
Selection of grades by physical 
and electrical qualities, permits 
application to a wide range of 
operating conditions and require- 
ments. Investigate now! 


you build their many advantages 
into your own product. Fabri- 
cated to order, BAER FIBRE 
washers, special shapes, terminal 
boards, and other parts are ac- 


fe Baer fibre is versatile . . . can be stamped, punched, 
drilled, tapped, milled, sheared, sawed to specification. 


N. S. BAER COMPANY 


MONTGOMERY ST., HILLSIDE, NEW JERSEY 





ONE OF THE MANY . 


ELECTRICAL SPECIALTIES 


A CANDELABRA BAYONET TYPE 

SOCKET WITH BAKELITE BASE 

Designed for Surface Mounting. 
Double or Single Contact. 
ALSO SPECIAL STYLES FOR 
PROJECTION EQUIPMENT 


AVAILABLE THROUGH ELECTRICAL JOBBERS AND DISTRIBUTORS EVERYWHERE 


FRANK W. MORSE COMPANY 
BOSTON 35, MASSACHUSETTS 


SPEEDCRAFT 


WIRE 
STRIPPERS 


Backed by over 20 years of 
continuous effort in build- 
ing and 
strippin machinery, 
SPEEDCRAFTS are out- 
standing for their precision 
performance, rugged con- 
struction and the speed 
and quality of their pro- 
duction. 


improving wire 


“aoe 


Let a Speedcraft engineer 
advise you regarding your 
wire stripping operations. 


‘They're Here! 


“ACME-MOLD” 





COILS 


This outstanding new treatment for all types of coil 
windings, including windings for ignitions, motors, 
transformers and controls, developed and perfected 
through the coordinated efforts of the coil engineers 
and insulating varnish technicians of the Acme Wire 
Co., is now available to the electrical industry. 
ACME-MOLD coils are now in production in Acme’s 
coil plant and more and more manufacturers are set- 
ting up their own production of these impregnated 
and molded units, using Acme XK-262 or XK-263 
impregnating and molding compounds. 


NOTE THESE DISTINCT ADVANTAGES! 


V Completely sealed unit. 


Elimination of voids and internal corona due to complete 
impregnation of compound containing nearly 100% 
solids. 


Outstanding increase in coil life and continuous re- 
sistance to breakdown under high voltages (magneto 
coils still on test have exceeded 15 times the normal 
life expectancy of standard units!) . 


Will stand Navy salt water test, dilute sulphuric acid, 
alkalis, transformer oils, and other chemicals. 


' Absolute uniformity of coil and core dimensions (no 
more space troubles). 


Simplicity of process economizes on labor and materials. 
Taping or other conventional ground insulations are 
eliminated. 


Write today for more information on ACME-MOLD coils. Acme 
can supply the completely impregnated and molded coils, or 
assist in designing coils, pattern and molds for your own pro- 
duction. 


THE ACME WIRE CO. 
NEW HAVEN, CONN. 


Wire 


PRODUCTS 


Write for complete information — sending wire samples — no obligation. 


WIRE STRIPPER CO., E’ Cleveland,” Ohio 


MAGNET WIRE * VARNISHING INSULATION * COILS 
MEMBER OF ELECTRICAL INSULATING VARNISH SECTION OF NEMA 
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35 E. Wacker Drive. Chicago. III 





RHEOSTAT 


Time-tested and proved is the performance of this 
foot control type (F-12) rheostat, originally de- 
signed for speed control of small motors 


Universally used for many years by nationally 
known manufacturers and suppliers of flexible 
shaft machines, dental engines, hand grinders, 
jeweler’s lathes and sewing machines; it has other 
applications too numerous to mention. 

This rheostat is also available in a knee control 
model. Extension cords with plugs and connec- 
tors are made to customer’s re. 

Investigate today the possibility of incorporat- 
ing into your plans this quality low price rheostat. 


GENERATORS, TOOLS AND APPLIANCES 





TUBES, METALLIZED GLASS. See 
Glass, Technical. 


TUBES, PHOTOELECTRIC. See 
Photoelectric Cells & Tubes 


TUBING, ALUMINUM. see Aluminum 


TUBING, BERYLLIUM COPPER 
Superior Tube Co., 2021 Germantown 
Ave., Norristown, Pa. 


TUBING, BRASS, BRONZE ana 
COPPER. See Brass, Bronze and 
Copper 


TUBING, FIBRE. See Fibre 


TUBING, LAMINATED METAL. See 
Laminated Metals 


TUBING. MAGNESIUM. See Magne- 
sium. 


TUBING, MICA. See Mica. 


TUBING, NICKEL and NICKEL 
ALLOY 

American Brass Co., Waterbury 88, Conn 
**Anaconda.”’ 

General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 

{nternational Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. ‘‘Inco,’’ ‘‘Inconel.’ 
“*Monel.”’ 

Superior Tube Co., 2021 Germantown 
Ave., Norristown, Pa. 


TUBING, PAPER 

Paramount Paper Tube  Corp., 613 
Lafayette, Fort Wayne 2, Ind. 

Precision Paper Tube Co., 2085 W 
Charleston, Chieago 47. Tl 


TUBING, RUBBER 
United States Rubber Co., 1230 Avenue 
of Americas, New York 20, N. Y¥ 


TUBING, SILVER. See Silver and 
Silver Alloys 


TUBING, STEEL. See Steel, Oom 


mercial (irades and Forms. 


TUBING and SLEEVING, Extruded 
Plastic 

Brand & Co., William, 276 Fourth Ave.. 
New York 10, N. Y. ‘‘Turbo.’’ 

General Electric Co., Plastics Div.. 
Chemical Dept., Pittsfield, Mass. 

Husite Div., The Huse Liberty Mica Co., 
171 Camden St., Boston 18, Mass. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, TIL. 

Irvington Varnish & Insulator Co., Irv- 
ington '1, N. J. ‘‘Fibron.”’ 

Mitchell-Rand Insulation Co., 51 Murray, 
New York, 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave.. Woodbridge, WN 
“‘Natvar.”’ 

National Vulcanized Fibre Co., Wilming 
ton 99, Del 

New Jersey Wood Finishing Co., Wood 
bridge, N. J. 

Surprenant Electrical Insulation Co., Dept 
C, 199 Washington, Boston 7, Ma 

Varfiex Corp., 305 N. Jay, Rome, N. 
““Syntholvar.*’ 


TUBING and SLEEVING, BRAIDED 
FABRIC. Textile or Glass-Fibre. 
treated with lacquer, varnish or 
synthetic resin. 

Bentley. Harris Mfg. Co., Dept. M-15, 
Conshohocken, Pa. 

Brand & Co., William, 276 Fourth Ave 
New York 10. N. Y. ‘ i 

General Electric Co., Plastics Div., 
Chemical Dept., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Tl 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. “‘Irv-O-Slot.”’ 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. “‘Hygrade,”’ 
“*Mirac.”” 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
“*Natvar.”” 

Owens-Corning Fiberglas Corp., Dept. 866, 
Toledo 1, Ohio. ‘‘Fiberglas.’’ 

Varficx Corp., 305 N. Jay, Rome, N. Y¥ 
“*Varglas.”’ 

Westinghouse Electric Corp.. P. O. Box 
868, Pittsburgh 320. Pa ‘"Tuffernell.”’ 


TUNGSTEN 
(See also Contacts) 

Callite Tungsten Corp., 547—-39th, Union 
City, N J. 

Panstee! Metallurgical Corp., North Chi- 
cago, Til 

Mallory & Co. Ine. P R., Indianapolis 6 
Ind. 


UNDERCUTTERS. MICA 
Undercutters 


VALVES, MOTORIZED or SOLENOID 
ACTUATED 

Alted Control Valve Div. Skinner Chuck 
Co., 130 Belden Ave., Norwalk, Conn 

Barber-Colman Co., Rockford, Tl! 

Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Crescent Valve Corp., 6073 State, Hunt- 
ington Pk., Calif 


See Mica 





Denison Engineering Co., 1199 Dublin 
Road, Columbus 16, Ohio. 

General Electric Co., Section H669-57 
Apparatus Dept., Schenectady 5, N Y 
(Thrustor). 

Magnatrol Valve Corp., 56 Beekman 
New York, N. Y. 

Mercoid Corp., 4213 Belmont Ave., Chi 
eago 41, Ill. 

Minneapolis- Honeywell Regulator Co 
2685 Fourth Ave., S., Minneapolis & 
Minn. 

Westinghouse Electric Corp., P. O. Bo 
968, Pittsburgh 30, Pa. 


VARIABLE VOLTAGE TRANSFORM 
ERS. See ‘Transformers, Variabl+ 
Voltage. 


VARNISHED FABRICS. See Fabrics 
Insulating. 


VARNISHES, COMPOUNDS AND 
RESINS, INSULATING 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven, Conn. 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 48, 830 E. 42nd 
New York 17, N. Y. 

Brand & Co., William, 276 Fourth Ave 
New York 10, N. Y. ‘“‘Turbotuf.’’ 
Dolph Co., John C., 1060 Broad, Newark 
2, N. J. ‘“‘Chinalak,”’ ‘‘Electrie Lac 

quer,”’ ‘‘Synthite.’’ 

Now Corning Corp., Midland, Mich 
““Silicone,’’ ‘‘Silastic.’’ 

tu Pont de Nemours & Co., Inc., E. 1 
Plastics Dept., Room 137, Arlington 
r. J 


N. d 

Durez Plastics & Chemicals, Inc., 612 
Walck Road, North Tonawanda, N. Y 

General Electric Co., Section RIMA-67% 
Resin and Insulation Materials Div 
Chemical Dept., Schenectady 5, N. Y 
““Glyptal.”’ 

George Co., P. D., St. Louis, Mo. “Pedi 
gree.”” 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 

Mica Insulator Co., Schenectady 1, N. Y¥ 


Mica.”’ 

Michell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

Monsanto Chemical Co., Plastics Div 
Springfield 2, Mass. ‘“Thalid.’’ 


VARNISHES, FINISHING. See Lac 


quer Enamels and Varnishes 


VARNISHES, INSULATING. See Var 


nishes, Compounds and Resins 
V-BELTS. See Drives, V-Belt. 


VIBRATOR CONVERTERS 

American Television & Radio Co., &t 
Paul 1, Minn. “ATR."’ 

Mallory & Co., Ine., P. R., Indianapolis 
4. Ind 


VOLTAGE REGULATORS. See Regu 
lators, Voltage; Transformers, Vari 
able Voltage 


VOLTMETERS. See Instruments 
VOLUME CONTROLS, RADIO. See 


Resistors; Rheostats 


VULCANIZERS, CABLE 
Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 


WASHERS, BEARINGS. See Bearings 
& Bushings. 


WASHERS, INSULATING. See Spe 
cific Material 


WASHERS, METAL. See Fasteners 


WAXES AND COMPOUNDS 

American Bitumuls Co., 200 Bush, Sar 
Francisco, Calif. 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 48, 30 E. 42nd 
New York 17, N. ‘ 

Biwax Corp., 3445 Howard, Skokie, Ill 

Federal Telephone and Radio Corp.. Dept 
F-416, 67 Broad, New York 4, N. Y¥ 

General Electric Co., Section RIMA_678 
Resin & Insulation Materials Div 
Chemical Dept., Schenectady 5, N. Y 

Mica Insulator Co., Schenectady 1, N. Y 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 


WEDGES AND PEGS, ARMATURE 

Insulation Manufacturers Corp... 565 W 
Washington Blvd., “hicago 6. TI! 

Mica Insulator Co., Schenectady 1. N. Y 

Mitchell-Rand Insulation Co., Ine., 5) 
Murray, New York 7. N, 

National Vuleanized Fibre Co., Wilming 
ton 99, Del 

Power Plus Products Co., Detroit 7, Mich 

Rogers Corp., Manchester, Conn 


WELDING EQUIPMENT 

Crescent Valve Corp., 6073 State, Hunt 
ington Pk., Calif. 

General Electric Co., Section H669-57 
Apparatus Sect., Schenectady 5, N. Y 
(Are.) 

Lejoy Mfg. Co., 2900 8. Emerson Ave 
Minneapolis 8, Minn. (Resistance) 
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COMPRESSION AND INJECTION 
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Suitch Parts . 





Tooled to build efficient molds for fast economical 
production . 
millions of Customolded parts .. . 
precision specifications on difficult operations. Name your 
Customolding requirements. Midwest will measure up. 


. Experienced in planning and delivering 
Skilled in meeting 


o* 


SUIGIOW WOLSNS GNV SUINvVwa't 


eHanufacturing bean 


4630 W. FULLERTON - CHICAGO 39 - PHONE: Dickens 0777 








To the true Engineer 
NO PRODUCT IS 
EVER “PERFECT” 


Bi NTHUSE as he may over a new product development, 
the true engineer is never ready to accept that prod- 
uct as the ultimate in performance, appearance or manu- 
facturing technique. He knows only too well that the 
improvements of today will give way to still greater accom- 
plishments tomorrow. “Perfection” to him is a goal... 
never a reality! 


That is why manufacturing engineers are forever alert 
to new technological advancements in materials and com- 
ponents that can contribute to the betterment of their 
designs, both an existing products and those still on the 
drafting board. 


That is why ELECTRICAL MANUFACTURING holds such 
genuine reader interest among men like yourself who are 
responsible for product development. 


ELECTRICAL MANUFACTURING focuses squarely on the 
special problems which are incident to the development 
of all electrically operated machines, appliances and equip- 
ment. It is a prolific source of ideas on new methods, 
materials, electrical and mechanical parts, equipment and 
finishes . . . components of every type which can con- 
tribute to the improvement of your own manufactured 
products. 


Are you taking fullest advantage of these timely aids 
to product making? 




















Designers find Western Felt useful for many 
component parts in which extra perform- 
ance characteristics are essential. It’s an 
unusually versatile material that can be 
processed to a wide range of specifications— 


from wool soft to rock hard. 


Resilient, flexible or compressed— West- 
ern Felt has high resistance to water, oil, 
age, heat and wear. It cuts readily to any 
form and does not ravel, fray or lose its 
shape. 

In one form or another, felt is used profit- 
ably in thousands of products for isolating 
vibration, absorbing sound, cushioning 
shock, filtering liquids, retaining liquids, 
etc. New uses are found daily. 


a- 
Synthetic Pro 
Vestern Felt Works engi- Acadie vision. a 
neers arereadyrohelP 7% WA FN FELT WORT 
neers y problem involving Processors of Synthetic 
7 - 
the possible use of Set. Rubber — Sheets, Extru 


d Molded Parts. 


e or phone today! 


Write, wit sions an 


gon, WESTERN FELT WORKS 
AG 4035-4117 Ogden Avenue, Chicago 23, Illinois 


Branches in All Principal Cities 


| LARGEST INDEPENDENT MANUFACTURERS and CUTTERS of WOOL, HAIR and JUTE FELTS 
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we inn 
ye STAMPINGS— 2% $255 
HPL’s Quick Press Method produces 
intricate precision metal stampings in 
various sizes and shapes from cold, 
punchable materials. Use this fast, ac- 
curate, low-tool-cost process. It is 
flexible to change yet maintains exact 


duplication. 


It’s HPL for Accurate, Low Cost 
LAMINATION JOBS 


F'°L’s new low cost LAMINATION SER- 
VICE assures vou of exact duplication and 
close tolerances of all types 
of laminations . . . Rotor and 
Stator parts, E and | lamina- 
tions, and pole piece seg- 
ments from any type or 
thickness of material. Ex- 
perimental, or quantity runs, 
also changes in design can be made at low costs with quick delivery. 













Write for Literature 


Information Available on Shank Adapters for use in Die Sets 


IN SMALL 


2013 E. 65th ST., CLEVELAND 3, OHIO lors 











w GF & FOP 


PROVIDE DELAYS RANGING 
FROM 1 TO 120 SECONDS 


Features: — Compensated for am- 
bient temperature changes from —40° 
to 110° F .. . Hermetically sealed; not 
affected by altitude, moisture or other climate 
changes . . . Explosion-proof . . . Octal radio 
base . . . Compact, light, rugged, inexpensive 
. . . Circuits available: SPST Normally Open; 
SPST Normally Closed. 


PROBLEM? Send for “Special Problem Sheet” 






Amperite REGULATORS are the simplest, lightest, cheapest, 

and most compact method of obtaining current or voltage regu- 

lation . . . For currents of .060 to 8.0 Amps . . . Hermetically 
sealed; not affected by altitude, ambient temperature, 
humidity. Write for 4-page Illustrated Bulletin 
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Electric Coe., Dept. 396, Cleveland 
1, Ohio (Are) 
Taylor-Winfield Corp., Warren, Ohio 
(Resistance) “ENB.” 
Westinghouse Electric Corp., P. O. Box 
2025, Buffalo 5, N. Y. (Flexarc) 


WHEELS, ALUMINUM, IRON, PLAS. 
TIC, RUBBER 

Market Forge Co., 84 Garvey, Everett 
40, Mass. 


WHEELS, FAN AND BLOWER 

Janette Mfg. (Co., 556 W. Monroe. 
Chicago 6, Ill. 

Torrington Mfg. Co., 62 Franklin, Torring- 
ton, Conn. “‘Airotor.’’ 


WIRE FORMS 

Accurate Spring Mfg. Co., 8817 W. Lake 
Chicago 24, Ill. 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland 2, Ohio. 

Gibson Co., William D. (Div. Associated 
Spring Corp), 1800 Clybourn Ave., 
Chicago 14, Ill. 

Hubbard Spring Co., M. D., 525 Centra) 
Ave., Pontiac 12, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 30, IM. 

Lewis Spring & Mfg. Co., 2646 North 
Ave., Chicago 47, Il. 

Raymond Mfg. Co., Div. Associated Spring 
Corp., Corry, Pa. 

Reliable Spring & Wire Form Co., 3167 
Fulton Road Cleveland 9. Ohia 

U. 8S. Steel Wire Co., 7800 Finney Ave., 
Cleveland 5, Ohio 


WIRE INSULATING MACHINERY 
Namos Insulating Machinery Co., 5 Beck- 
man, New York 7, N. ¥ 


WIRE MAGNET 

Acme Wire Co., 1255 Dixwell Ave.. New 
Haven 14, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Electrie Auto-Lite Co., Port Huron Mich., 
“‘Formvar,”’ ‘““Vega Chromoxide.’’ 

Essex Wire Corp., Fort Wayne 6, Ind. 
**Extra-Test.”’ 

General Electric Co., Section H669-57, 
Apparatus Dept., Schenectady 5, N. Y. 
“*Formex.”’ 

Hudson Wire Co., Winsted Div., Win- 
sted, Conn. 

Rockbestos Products Corp., 842 Nicoll. 
New Haven 4, Conn. 

Roebling’s Sons Co., John A., Trenton 2, 


Rome Cable Corp.. Dept. FEM. Rome, 
N. Y. 


WIRE, NICKEL. See Nickel 


WIRE, RESISTANCE 

Boston Insulated Wire & Cable Co., 
Dorchester 25, Mass. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark, N. J. 

Driver-Harris Co., Harrison, N. J. ‘‘Ad 
vance,” ‘‘Chromax,’’ ‘‘Nichrome.”’ 
Hoskins Mfg. Co., Detroit 8, Mich. 


Jelliff Mfg. Co, C. 0., Dept. L-202, 
48 Pequot Road. Southport, Conn. 
“Kanthal.” 


WIRE, SILVER. See Silver; Nickel 
Silver. 


WIRE STRIPPERS. See Strippers, 
Wire. 


WIRE, TUNGSTEN. See Tungsten. 


WIRE AND CABLE, BARE. 
American Brass Co., Waterbury 89, Conn 
“*Anaconda.”’ 

American Steel & Wire Co., Cleveland, 
Ohio. 

Bridgeport Brass Co., Bridgeport 2, Conn 

Bristol Brass Corp., Bristol, Conn 


ani 


ELECTRICAL FITTINGS 


A dependable source of supply for 
Electrical Terminals, Lugs, Fuse 
Clips, etc. Write today for cata- 
log bulletins, or ask for quotation 


on your requirements. 


H. B. SHERMAN MFG. CO 


BATTLE CREEK, MICHIGAN 








Cornish Wire Oe., Ine., 15 Park Row, 
New York 7, N. Y. “‘Corwieo."’ 
Electric Auto-Lite Co., Port Huron, Mich, 

Flexo Wire Co., 10 W. First, Oswego, 
N. Y. (Flexible Braid) 

General Electric Co., Section H669-57, 
Apparatus Dept., Schenectady 5, N. Y 
came Wire Co., Winsted Div., Winsted, 

onn. 
—e? Sons Co., John A., Trentop 
fe SF § 
Rome Cable Corp., Dept. EM, Rome 


a 
Scovill Mfg. Co., Waterbury 91, Conn 
WIRE AND CABLE, INSULATED 


Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (xX) 


Accurate Insulated Wire Corp., 28 Fox, 
New Haven, Conn. (BT) ‘“‘Acewire’’ 
American Electrical Heater Co., Detroit 

2, Mich. (B) 

American Steel & Wire Co., Cleveland, 
Ohio. **Amerbestos,”’ “* Amerelad,” 
‘‘Ampyrol,”’ “‘USS’’ ) 

Ansonia Electrical Div., Noma Electric 
Corp., Ansonia, Conn. ( 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. (ABTX) 

Boston Insulated Wire & Cable Co., Dor- 
chester 25, Mass. (BTX) 

Brand & Co., William, 276 Fourth Ave. 
New York 10, N. Y. ““Turbotherm’”’ (T) 

Collyer Insulated Wire Co., 245 Roosevelt 
Ave., Pawtucket, R. I. (ABCT) 

Cornish Wire Co., Inc., 15 Park Row 
New York 7, N. Y._ “*Corwico’’ (BT) 

— Auto-Lite Co., Port Huron, Mich 
(AB) 

Essex Wire Corp., Fort Wayne 6, Ind 
(BT) 

federal Telephone and Radio Corp.. Dept 
F-416, 67 Broad, New York 4, N. Y 
“Intelin’’ (TX) 

General Electric Co., Section A50-122, 
Appliance and Merchandise Dept 
Bridgeport 5 Conn. **Flamenol,’ 
‘‘Formerx,”’ “Glyptal,”’ **Versatol’ 
(ABCX) 

Lewis Engineering Co., Naugatuck, Conn 


(A) 

National Electric Prod. Corp., Pittsburgb 
30, Pa. (A) 

Paranite Wire and Cable Div., Essex Wire 
Corp., Fort Wayne 6, Ind. ‘Dread 
naught” (BT) 

Phalo Plastics Corp., 25 Foster, Worces 
ter 8, Mass. ) 

Plastic Wire & Cable Corp., 405 E. Main 
Jewett City, Conn. (TX) ‘‘Plasticon.’ 

Radix Wire Co., 2800 E. 55th, Cleveland 


Ohio. 

Rhode Island Insulated Wire Co., Inc., 
50 Burnham Ave., Cranston, R. I 
**Besto-Wire’’ (A) 

Rockbestos Products Corp., 842 Nicoll, 
New Haven 4, Conn. (AT) 

Roebling’s Sons Co., John A., Trenton 2 
ee 


Rome Cable Corp., Dept. EM, Rome 
N. Y. (BT) 

Royal Electric Co., Inc., Pawtucket, R. 1 
(AB) 

Surprenant Electrical Insulation Co., 198 
Washington, Boston 8, Mass. (TX) 
United States Rubber Co., 1280 Avenue 
of the Americas, New York 20, N. Y 

“Ru-Layter” (BT) 


WIRING HARNESSES. See Harnesses 
and Assemblies, Wire. 


WORMS AND WORM WHEELS. See 
Gears and Pinions. 


WRENCHES, SOCKET SCREW. See 
Socket Screw & Wrench Kits. 


YARNS, BRAIDING & SERVING. See 


Fabrics, Insulating. 


ZINC 

Federated Metals Div. American Smelting 
& Refining Co., 120 Broadway, N. Y 
a 


New Jersey Zine Co., 160 Front, New 
York 7 N. Y. “Horsehead.’’ 
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SIMPLEX 


“WIRE STRIPPERS 
AND CUTTERS 









SIMPLEX MODEL C-20A CUTTER 


For cutting insulated wires, cables and 

insulation materials. 

Will cut many wires at one time. 

Capacity up to 1” round, or 3” flat insu- 

lation or ribbon stock. 

Equipped with combination wire guide 

and safeguard. 

High grade tool-steel shear blades al- 

ways engaged. 

Replaceable %,” shear blades can be re- 

ground to insure long life. 

Sturdy construction for heavy duty. 

Foot-pedal operated. 

Overall size 344” x 10” x 6”. 

Ask for your copy of new Bulletin. 
Write for Dealership Plan. 


WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 
TOOLS * DIES * STAMPINGS * SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22, 1LLINOIS 






AIR CIRCULATOR 
MOTOR 





















——————— 
OppoRrrTUNITIES 


@ Personnel and Positions Available 
@ Sales and Distribution Facilities 
@ Patents and Manufactur'ng Rights 





BDSL-28 


‘ 
Address all keyed replies to the box number indicated, . MOTOR 


| c/o ELECTRICAL MANUFACTURING, 





1250 Sixth Avenue, New York 20, N. Y. 


——.-..e ( “ee. | ey h al P. 
FOR SALE Shaded Pole Types—2-4-6 pole 1/300 to 1/12 H.P. 
One American insulating fine wire enameling machine, type R 16. Series Wound (AC-DC) 1/100 to 1/10 H.P. 


Capable of processing size 30 & smaller wires. Machine in Bless? Quveit Hen 6 to 290 wh 1/100 te 
excellent condition and fully equipped with controls and instru- 1/10 H.P wa 


ments, : 

INTERCHEMICAL CORPORATION, Modifications—electrical and mechanical developed to meet 
FINISHES DIVISION specifications. 

57 State Street, Newark 1, New Jersey 


Motors to manufacturers requiring: 




























KESTER FLUXES Signal motors are not 


caiepitinennds- Seema ani carried in stock vee all units are 
produced in quantities to custom- 
er’s specifications. 


The proper Flux for every soldering Bi 
job. Consult our engineers, without 


obligation, on any flux problem. 


Pos fF ELECTRIC MFG, CO. 


4209 Wrightwood Avenue, Chicago 39, Ill 


A 
f 

A 
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UNRETOUCHED PHOTO ETCHED CUTAWAY 
HOLO-KROME SOCKET HEAD CAP SCREW 





QUALITY 


Exclusively Holo-Krome! Continuous Fibres 
running from end to end — uninterrupted, 
unbroken and unsevered! Accomplished ex- 
clusively by the Holo-Krome patented method 
of Completely Cold Forging and sold through 
Holo-Krome Industrial Supply Distributors 
under the registered trade mark name “FIBRO 
FORGED” Socket Screws. . . . Specify “Holo- 
Krome” and get these guaranteed unfailing 
performance Socket Screws. 






INTERNAL WRENCHING 


. THE BETTER 
FASTENING METHOD THE HOLO-KROME SCREW CORP. 
HARTFORD 10, CONN. U.S.A. 


HOLO-KROME 


INTERNAL 


SOCKET SCREWS 


WRENCHING 





STRIPPER BOLT PIPE PLUG 
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Acme Electric Corp. 

Acme Wire Co., The 

Adams & Westlake Co., The 
Advance Electric & Relay Co. 


Air Express, Div. Railway Express, Inc. 


Air-Way Electric Appliance Corp. 
Akron Porcelain Co. 

Alliance Mfg. Co. 

Allied Control Co., Inc. 

Allis Co., The Louis . 

Allmetal Screw Products Co., Inc. 
Aluminum Co. of America 
Aluminum Goods Mfg. Co. 
American Brass Co., The 
American Electrical Heater Co. 
American Felt Co. ..... 
American Insulator Corp. 
American Lava Corp. 

American Screw Co. ..... 
American Television & Radio Co. ‘ 
Amperite Co. ........ 

Anaconda Copper Mining x 
Anaconda Wire & Cable Co. 
Arkwright Finishing Co. 
Armstrong Cork Co. 


Arrow-Hart & Hegeman Electric Co., The 


Associated Spring Corp. 
Auburn Button Works, Inc. 


Automatic Electric Mfg. Co. 
Automatic Switch Corp. 


Baer Co., N. 8S. 

Baker & Company, Inc. 
Baldor Electric Co. 
Barber-Colman Co. 
Barnes Co., Wallace 
Becker Bros. Carbon Co. 
Belden Mfg. Co. 
Bentley-Harris Mfg. Co. 
Benwood-Linze Co., The 
Biwax Corp. 

Bodine Electric Co. 
Boonton Molding Co. 
Boston Insulated Wire & Cable Co. 
Brand & Co., William . 

Bridgeport Brass Co. 

Bristol Brass Corp., The 

Buffalo Bolt Co. 

Bunting Brass & Bronze Co., The 
Burke Electric Co. . 

Burnley Battery & Mfg. Co. 


Callite Tungsten Corp. 

Central Screw Co. . 

Century Electric Co. 

Cerro De Pasco Copper Corp. 
Chace Co., W. M. ... 

Chase Brass & Copper Co. 
Chicago Molded Products Corp. 
Chicago Transformer 

Clare & Co., C. P. 

Clark Bros. Bolt Co. 

Clarostat Mfg. Co., Inc 

Clifford Mfg. Co. 

Colgate Mfg. Corp. 

Colonial Insulator Co., The 
Connecticut Hard Rubber Co., The 
Continental-Diamond Fibre Co. 
Continental Screw Co. 


Corbin Screw Div. of American Hardware 


Corp. : 

Cornell- Dublier Electric ‘Cetp. 
Cornish Wire Co., Inc. 
Cottrell Paper Co., Ine. 
Cramer Co., Inc., The R. W. 
Crescent Tool & Die Co. 
Cuyahoga Spring Co. 
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255 
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158 
251 
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244 
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225 
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121 
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142 

67 
131 
257 

43 
152 
275 

60 
177 
202 
271 

14 
121 


121 
65 
24 

190 

178 

164 

261 


Dano Electric Co., The 

Davis & Co., Dean W. 
Dayton Rubber Mfg. Co., The 
Delco Products Div., 
Detroit Power Screwdriver Co 

Dial Light Co. of America, Inc., The 
Dinion Coil Co., Inc. 

Dolph Co., John C. 

Dongan Electric Mfg. Co. 

Dow Corning Corp. 

Drake Manufacturing Co. 

Driver Co., Wilbur B. 

Driver-Harris Co. 

Duplan Corp., The 

Du Pont de Nemours & Co., E. I. 
Durakool, Inc. 

Durez Plastics & Chemicals, Inc. 
Dykem Co., The 


Eastman Kodak Co. 

Eaton Mfg. Co. 

Eicor, Inc. 

Eleo Tool & Screw Corp. 
Electric Auto-Lite Co., The 
Electric Indicator Co. 
Electric Motor Corp. 
Electric Specialty Co. 
Electrical Mfg. Co., The 
Elekraft Mfg. Co. 

Emerson Electric Mfg. Co., The 
Etching Co. of America 


Fairbanks, Morse & Co. 

Fairchild Camera & Instrument Co. 

Fansteel Metallurgical Corp. 

Federal Electric Products Co. 

Federated Metals Div., American 
Smelting & Refining Co. 

Frenchtown Porcelain Co. 


Gear Specialties, Inc. 
General Electric Co. 


General Motors Corp. 


70, 


34, 
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198 
171 
175 
185 
140 
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12 
255 
192 
162 
187 

44 
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253 
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153 

15 
121 
183 
260 
265 
253 
278 
268 

38 
276 


35 
256 
224 
149 


261 
136 


31 


26, 27, 52, 63 


141, 147, 169, 193, 240 
General Plate Div., Metals and Controls 


Corp. 
George Co., The P. D 
Gibson Co., The William D. 
Gibson Electric Co. 
Goodrich Chemical Co., B. F. 
Gramer Co., The . 
Guardian Electric 


HPL Manufacturing Co. 
Handy & Harmon 

Hardwick, Hindle, Inc. 
Harper Co., The H. M. 

Hart Mfg. Co., The 

Haydon Co., The A. W. 
Haydon Mfg. Co., Inc. 
Heli-Coil Corp. 

Herzog Miniature Lamp Works 
Hexacon Electric Co. 
Heyman Mfg. Co. 

Holliston Mills, Inc., The 
Holo-Krome Screw Corp., The 
Hopp Press, Inc., The 
Hoskins Mfg. Co. 

Howell Electric Motors Co. 
Hubbard Spring Co., M. D. 
Hudson Wire Co., Winsted Div. 
Hunter Photo-Copyist, Inc. 
Hunter Pressed Steel Co. 
Hussey & Co., C. G. 


36 
161 
46 
263 
61 
241 
123 


280 
159 
218 
121 
176 
284 
138 
188 
271 
266 
233 
170 
282 
146 
211 
179 
272 

29 
148 
201 

47 





ideal Industries, inc. 

Ilsco Copper Tube & Products Co., Ine. 
Imperial Tracing Cloth 

Insulation Manufacturers Corp. 
International Nickel Co., Ine., The 
International Resistance Co. 
International Screw Co. 

Interstate Mfg. Corp. 

Irvington Varnish & Insulator Co. 16, 


Jack & Heintz Precision industries, inc. 
Janette Mfg. Co. 

Jelliff Mfg. Corp., The C. O. 

Johnson Bronze Co. 


Jones Division, Howard B., Cinch Mfg. 
Corp. 


Kester Solder Co. i 
Keuffel & Esser Co. . .207, 
Kingston-Conley Electric Co. 
Klein & Sons, Mathias . 
Koh-I-Noor Pencil Co., Inc. 
Kopp Glass, Inc. 

Krueger & Hudepohl 
Kurz-Kasch, Inc. 


Lamson & Sessions Co., The 
Lewis Engineering Co., The 
Linden & Co., Inc. .. 
Louthan Mfg. Co., The 


121, 238, 


Macallen Co., The 
Magnatrol Valve Corp. 
Mallory & Co., Inc., P. R. 10, 
Master Electric Co., The 
McGill Mfg. Co., Inc. ... 
Mercoid Corp., The .... 
Meyercord Co., The . 
Midwest Molding & Mfg. Co. 
Milford Rivet & Machine Co., The 
Miniature Precision Bearings, Inc. 
Mitchell-Rand Insulation Co., Inc. 
Monsanto Chemical Co. 8, 
Moore, Inc., George W. 

Moraine Products Div., General Motors 
Morganite, Inc. .. 
Morse Co., Frank W. 


National Acme Co., The 

National Band & Tag Co. 

National Lock Co. . 

National Lock Washer Co., The 
National Molded Prod., Inc. 
National Screw & Mfg. Co., The 
National Varnished Prod. Corp. 
New Departure, Div. General Motors Cozp. 
New England Gear Works 

New England Mica Co. 

New England Screw Co. 

New Jersey Wood Finishing Co 
New Jersey Zine Co. 

Nippert Electric Products Co., The 
Norma-Hoffmann Bearings Corp. 
North American Electric Lamp Co. 
Nethelfer Winding Laboratories 


Oakite Products, Inc. .. 
Ohio Carbon Co., The ... 
Ohmite Mfg. Co. ....... 57, 
O’Neil-Irwin Mfg. Co. . 
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Packard Electric Div., General Motors 


Corp. Z . 167 
Paper Manufacturers Co. 265 
Paramount Paper Tube Co. 176 
Parker-Kalon Corp. 68, 121 
Patton-MacGuyer Co. 267 
Pawtucket Screw Co. 121 
Peck Screw Co., The 269 
Pheoll Mfg. Co. 121 
Phillips Screw Mfrs. 121 
Phoenix Electric Mfg. Co. . 140 
Plastic Wire & Cable Corp. 208 
Precision Paper Tube Co. 160, 273 
Progressive Mfg. Co., The 267 
Pyramid Products Co. 254 
Quadriga Mfg. Co., The 269 
Radio Corp. of America 135 
Radio Receptor Co., Inc. 263 
Radix Wire Co. . +. oe 
Raymond Mfg. Co. Div. Associated Spring 

RS ho ten 46 
Raytheon Mfg. Co. 154 
Reading Screw Co. 121 
Reconstruction Finance Corp. <> oa 
Reliable Spring & Wire Forms Co., The ._ 196 
Revere Copper & Brass, Inc. Back Cover 
Richardson Co., The 45 
Riester & Thesmacher Co., The 222 
Robbins & Myers, Inc. 74 
Rockbestos Products Corp. 217 
Rogan Bros. 266 






This catalog sheet explains the benefits of the. 
Chronometric D. C. motor in automatic timing 
lists data regarding speed, voltage ratings, torque 
curves and applications. Send for yout copy today. 


The 
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COMPANY 


WATERBURY 32, CONNECTICUT 


Design and Manufacture of Electrical Timing Devices 


Rome Cable Corp. 
Royal Electric Co., Inc. 
Rumac Mfg. Co. 


Russell Burdsall & Ward Bolt & Nut Co. 
21 


Russell Electric Co. 
Ryerson & Son, Inc., Joseph T. 


Scintilla Magneto Div., Bendix Aviation 
Scovill Mfg. Co. . 

Scruggs Co., Lloyd 

Shakeproof, Inc. 

Sherman Mfg. Co., H. B. 
Signal Electric Mfg. €o. 
Signal Engineering & Mfg. Co. 
Simonds Saw & Steel Co. 
Simpson Electric Co. 

Slater Electric & Mfg. Co. 
Smith Mfg. Co., Inc., F. A. 
Southington Hardware Mfg. Co. 
Spencer Thermostat Co. 
Sprague Electric Co., Inc. 
Stackpole Carbon Co. 

Standard Electrical Products Co. 
Standard Pressed Steel Co. 
Stanley Electric Tools 

Star Electric Motor Co. 

Star Porcelain Co. 

Sta-Warm Electric Co. 

Steel Co. of Canada, Ltd. 
Sterling Bolt Co. 

Steward Mfg. Co., D. M. 
Stronghold Screw Prod., Inc. 
Superior Steel Corp. 


Synthane Corp. 39, 


PUIRS W of A Series of 


Informative Bulletin Sheets 


applications. 
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59 
121 
280 
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164 
271 
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150 
125 
121 
235 
71 
189 
216 
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259 
49 
23 
28 
121 
121 
262 
121 
11 
40 


Taylor-Winfield Corp.. The 
Telechron, Inc. 
Thompson-Bremer & Co. 

Timken Roller Bearing Co.. The 
Tinnerman Products, Inc. 
Titanium Alloy Mfg. Co. 

Tobe Deutschmann Corp. 

Trico Fuse Mfg. Co. 

Triplett Electrical Instrument Co. 


Universal Clay Products Co., The 
Universal Winding Co. 

U. S. Steel Wire Spring Co. 
United States Rubber Co. 


Valley Electric Corp. 

Van Norman Molding Co. 
Varflex Corp. 
Veeder-Root, Inc. 

Vulcan Electric Co. 


WLS Stamping Co. 

Wagner Electric Co. 
Walker-Turner Co., Inc. 
Walser Automatic Timer Co. 
War Assets Administration 
Ward Leonard Electric Co. 
Wenco Mfg. Co. 

West Bend Equipment Corp. 
West Virginia Pulp & Paper Co. 
Western Felt Works 
Westinghouse Electric Corp. 


Weston Electrical Instrument Corp. 


Wheland Co., The 

Wilson Co., The H. A. 
Winsted Div. Hudson Wire Co. 
Wire Stripper Co. 

Wolverine Bolt Co. 


Zenith Electric Co. 
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145, 
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181 
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264 
232 


188 
253 
139 

13 
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231 
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228 
185 
281 
180 
278 
279 
209 
127 
134 

73 

29 
277 
121 


220 


The A. W. HAYDON Company has prepared this interesting q 
and informative catalog sheet to acquaint manufacturers with | 


the advantages of the Chronometric D. C. motor in industrial 
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